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THE INTENSITY OF RADIATION IN THE VICINITY OF 
FILTERED RADON IMPLANTS? 


By EDITH H. QUIMBY, M.A., Department of Biophysics, Memorial Hospital, 
New York City 


N the development of filtered radon im- 
plants, a great deal of work was neces- 
sary before they were used clinically. 

Much of this has already been reported (1), 
(2). Since these papers were written, ad- 
ditional data have been accumulated. It is 


the purpose of this paper to correlate the 
available information, and to show that it 
may be represented by a single curve, which 
s directly applicable to dosage problems. 


Three distinctly different reactions have 
been used in obtaining these data: (a) tissue 


tythema. The first two are used in the 
apers referred to above, and are fully dis- 
cussed there. The work will be summarized 
briefly here, and the experimental data taken 
irectly from those papers. 
(a).—Tissue Necrosis. From the clini- 
al aspect, one of the most important con- 
"siderations in the use of buried radon is the 
elation between the strength of the tube and 
the volume of necrosis produced. This was 
investigated experimentally by burying tubes 
“of varying radon content in the dorsal 
“Muscles of rabbits and leaving them in situ 
“until the animal was sacrificed. After the 
‘tissue had been excised, the tube could be 
Ocated by transmitted light. A section was 
made as nearly as possible perpendicular to 
| the tube at its center, and the affected area 


a 1Read for the author by Dr. James J. Duffy at the 
' Thirteenth Annual Meeting of the Radiological Society of 
orth America, at New Orleans, Nov. 30, 1927. 


measured. The triangles for the lower 
curve of Figure 1 indicate the experimental 
results thus obtained by Dr. Cutler. Each 
point shows the radius of necrosis produced 
by a tube of the strength indicated. In this 
series the tubes were of gold, 0.3 mm. in 
wall thickness, and about 3 mm. long. 

(b).—Butter Decoloration. When a tube 
of radon is placed on the surface of a block 
of butter and left there, the area imme- 
diately the tube 
bleached, the size of this decolorized area in- 
creasing for some time. The outline of this 
region is very distinct and its extent can 
readily be measured. The effect of gold 
seeds containing varying amounts of radon 
was tested in this manner, measurements of 
the bleached areas being made from day to 
day, and final values taken when no further 
increase could be observed. The circles for 
the upper curve of Figure 1 indicate the ex- 
perimental results obtained by Dr. Sugiura 
and reported by Dr. Failla. These tubes 
were of the same dimensions as those used 
in the rabbit experiments. 

In the rabbit experiments the tubes were 
completely surrounded by scattering material 
(tissue), while in the case of the butter the 
scattering substance was on one side only. 
In the latter case, if the tubes had been com- 
pletely surrounded, the bleached area would 
have been larger. This has already been 
demonstrated in the case of unfiltered seeds 
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Fig. 1. 


necrosis. 


(3). Comparison between tissue and but- 
ter experiments would be on a sounder 
basis if physical conditions in each case were 
the same, that is, if the butter tubes were 
also surrounded with scattering material. 

In order to see what difference this would 
make, two series of tubes were inserted in 
butter. One series was treated just as in 
Dr. Sugiura’s experiments; in the other, 
each tube was covered with a block of bees- 


As was to be 
expected, the covered tubes showed a larger 
initial 


wax as a scattering material. 


bleached area for the same tube 
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Effective radius of action of gold radon seeds. A, 
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butter decoloration; B, rabbit muscle 


The curves for the two sets are 
given in Figure 2, the upper representing 
the covered tubes. 

(c).—Skin Erythema. The skin ery- 
thema has long been used as a biological in- 
dicator of radiation intensity, and a stand- 
ard of dosage, and critical discussions of its 
value have been published (4), together with 
a discussion of the validity of the “thresh- 
old erythema’” as used in our experimental 


2The threshold erythema dose is the dose which produces 
an erythema in 80 per cent of cases observed, and does not 
produce one in 20 per cent. It can be determined with 
great accuracy, if a large number of tests are made, since 
the degree of reddening is not under observation, but only 
whether or not an erythema is produced. 
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Fig. 2. Radius of decoloration of butter by 
B, seeds not covered. 


work. The feasibility of applying the skin 
erythema test to buried radiation has also 
been discussed in a previous paper (3). The 
reasoning will be briefly reviewed here, and 
the method outlined. 

In order to apply the radium externally 
and yet have it produce the same effect as 
though buried, it is necessary to surround 
the tube with some substance which absorbs 
and scatters the radiation in approximately 
the same manner as tissue. Beeswax has 
been found to be such a substance, its ab- 
sorbing power differing from that of tissue 
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gold radon seeds. A, seeds covered by scattering block; 


by less than 5 per cent. Accordingly it was 
The method of apply- 
Slabs 
of beeswax were prepared of various thick- 
nesses (X, Fig. 3). The gold tube of radon 
was attached to one face of one of these. 


used for these tests. 
ing the radon is shown in Figure 3. 


Above the radon was placed a large block of 
wax, and the whole firmly strapped to the 
thigh of the patient. Thus between the skin 
and the radon tube was a slab of wax, the 
physical conditions being the same as if the 
tube were buried a corresponding depth in 


the tissue. The exposures varied from a 
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few minutes to three hours. It has already 
been shown (4) that, within this range, va- 
riation in time has no observable influence 
on the effect produced. (Although all the 
erythema doses were delivered in a short 
time, and the necrosis and butter exposures 
were relatively much longer, it is justifiable 
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Fig. 3. Diagram of scheme used to determine 
erythema doses for buried radon tubes. 
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to compare them. We are interested in the 
intensity variations within each group, and 
thus in each series the time element does not 
enter.) For each distance, various doses 
were tried, a number of patients being used 
for each dose, and the millicurie-hour dose 
corresponding to 80 per cent affected was 
determined from the curve. The values 
thus determined are given in Table I and 
plotted in the lower curve of Figure 4. 
The experimental data are now all pre- 
sented, in Figures 1, 2, and 4. For con- 
venience of comparison they are collected in 
Table II]. Here we have the number of 
millicuries buried, or of millicurie-hours 
necessary to produce each effect at various 
specified distances. Column A gives the 
distances, considered as radii of action. 
The first column under B, C, D, E, and F 
gives the millicurie or millicurie-hour dose 
necessary to produce the specified effect at 
that distance. It is evident that the actual 
doses vary considerably from one effect to 
another. The second column under each of 
these heads gives the percentage of radiation 
reaching the different distances, if we take 
the intensity at a distance of 4 mm. as 100 
per cent. This particular distance, 4 mm., 
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TABLE I 
Threshold Erythema Doses,—Gold Tubes in Wax, 
Distance in mm.—skin to | Dose: mehr. | 
center of tube 
0.75 | 2.15 
=o _| 
5.0 aa Ot 
10.0 | 150 
5 ia oS 
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was chosen as the 100 per cent point be- 
cause it is about midway on the experi- 
mental curves, and therefore more accurate- 
ly known than a point at either extreme. 
Here we find a striking similarity among all 
the experiments with buried seeds. The 
butter which was not provided with a scat- 
tering block gives somewhat lower values 
than that which was, but even here the 
variation is small. The butter with the scat- 
tering block agrees almost exactly with the 
tissue necrosis. The erythema values, how- 
ever, are quite different from the others, 
although even at the shortest distance, where 
exact measurements are difficult, the dis- 
crepancy is only 25 per cent. The radon- 
containing portion of the tubes used in the 
erythema tests is about 12 mm. long, in com- 
parison to 3 mm. in the seeds. At short 
distances this variation in length is an im- 
portant factor. It is possible to make an 
approximate correction for this, on a basis 
of previous determinations of the effect of 
size and shape of applicator on skin dose 
(5). This work was not developed for 
buried sources, and therefore is not strictly 
applicable, but it offers a fair approximation 
to the actual situation. A correction on 
this basis has been made, and the results are 
given in the first column under G, of Table 
II. The difference in filtration can be easily 
corrected for, and the millicurie-hour doses 
for 0.3 mm. gold filter are given in the 
second column under G and plotted in the 
upper curve of Figure 4, (6). The third 











QUIMBY: INTENSITY OF RADIATION 369 





pod 
Su 
Y Sin 
>o . 
omn+ 


= 
° 
o 
not 
ts 
Y 


= 
° 
vo 
o 
YL 
<< 
~~ 
> 
a 
n 
= 
Vv 
~ 
= 
= 
& 
a 
fo 
E 
& 
= 
y 
i 
~ 
= 
n 
= 
v 
~ 
S 
— 
i 
= 
‘. 
s 
> 
p a 
n 
= 
v 
~ 
= 
— 


H 
248 
180 
132 
100 

62 

50 

29 

22 


365 


| 
T 
tl! 
T 
T 
\| 


189 
132 
100 
50 
42 
29 


405 


| per cent || 


G 
rythema 
3 mm. long 
3.6 
Tai 
29 
67 
175 
340 


ELL assesses nas 


E 





| 
] 








ffects 
4.2 
78 
204 
395 


4 








|| 


| per cent || 
298 
216 
29 
12 


rythema 


4 


E 


0.5 mm. gold 
wax cover 


12 mm. long, 


94 
13 
28 
40 
97 


430. 


|| 
|| 
l| 


| per cent || 
360 
246 
180 
100 
76 


wax cover 


mc. 


Butter II] 
Quimby, 1927, 
gold seeds, 


3.0 


TABLE Il 
ffective Radii of Action of Gold-filtered Radon Tubes for Different | 
| 
RS 
pe 
5.4 
ZA 


| 
| 


ty || 
t | 





| Intensi 

| per cen 
332 
236 
100 


no cover 
| 
| 


Butter I] 
gold seeds, 


Quimby, 1927, 


2.2 
3.1 
13 


mc. 


| 

I 
| 
|| 
lI 


| Intensity | | 
| per cent || 
294 
217 
161 
100 
77 


| 





no cover 


mc. 


Butter | 
Sugiura, 1926, 


gold seeds, 


LZ 
23 


5.0 


3. 
6.4 


4 
~ 


I 
l| 
lI 
| 
| 


| Intensity | | 
| per cent || 
370 
250 
181 
133 
100 
74 


| 
| 


Rabbit 
necrosis 
gold seeds 
1926 
mc. 
Ze 
3.4 
4.7 
6.4 
11.4 











| 

| 
| 
| 
| 
{| 
| 


of tube | 





Mm. 
from 
center 
2.0 
4.0 
6.0 

8.0 
10.0 
12.0 
































e.g 


























column contains the radiation in- 
tensity at the different distances 
in percentages of the amount de- 
livered at a distance of 4 mm. 
It is evident that the percentage 
values thus obtained are very 
close to those for the butter and 
tissue effects, the discrepancy at 
the shortest distance being only 
10 per cent and much less for the 
other radii. 

The object of correlating these 
data is to discover whether there 
is a parallel relation between dif- 
ferent radiation effects. If there 
is, for widely different phenom- 
ena, then we may feel justified in 
assuming that other effects will 
have the same relation. We have 
just seen that the percentage in- 
tensities for tissue necrosis, butter 
decoloration, and skin erythema 
are all very nearly the same for 
gold seeds of 0.3 mm. wall thick- 
ness and 3 mm. length. These are 
very different types of effect, one 
being chemical and two biological. 
Of these latter, one is a very in- 
tense and one a very mild reac- 
tion. Since these all run prac- 
tically parallel, it seems warranted 
to make them a basis for a curve 
to determine dosage for buried 
seeds. It may be that the thera- 
peutic effect of buried radon 
tubes does not follow the same 
relation, but this does not seem 
likely, in view of the evidence 
just presented. At any rate the 
method developed here offers a 
better approximation than any- 
thing else available at the present 
time. 

In order to obtain a dosage 
curve based as much as possible 
on experimental evidence, we 
have taken the average of the in- 
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tensities for butter and necrosis effects as 
far as we have them, that is, from 2 to 5 
mm. Since the erythema curve coincides 
with this after the first 1.5 mm., we feel 
justified in using it for points beyond 5 mm., 


where the other data are lacking. The 


Threshold erythema doses. 
B, tube 0.5 mm. gold filtration, 12 mm. long. 


ole) 


A, tube 0.3 mm. gold filtration, 


values thus obtained are found in column 
H of Table II, and plotted in Figure 5. 
This curve gives us the intensity of radia- 
tion at different distances from the source, 
as measured by any one of the three effects 
considered. As already explained, the val- 
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Fig. 5. Percentage intensity of radiation reaching different distances from buried gold seed. Special 


curve for 100 per cent at 4 mm. 


ues are all relative to 100 per cent at a dis- 
tance of 4 mm. Having this curve, we can 
determine the relative radiation delivered by 
any tube at any distance, within the limits 
indicated. The 100 per cent value was arbi- 


trarily chosen at + mm. because it repre- 
sented a central experimental point. If we 
took any other point as 100, the intensities 
would all have the same relative values. For 
example, with our present curve the value at 
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4 mm. is 100, that at 6 mm. is 42; that is, a 
point at a 6 mm. distance receives 42/100 
as much radiation as a point at a 4 mm. dis- 
tance. If we had taken the intensity at 
3 mm. (180 on the present scale) as 100 per 
cent, then the intensity at + mm. would be 
55.5, and at 6 mm., 23.4. The ratio then of 
the intensities at 6 and 4 mm. distances is 
23.4/55.5, which is exactly 42/100. 

We may now consider some practical ap- 
Suppose that clin- 
ical experience shows that for a certain type 
of tumor in a definite location a tube of 6 
me. will radiate effectively a node of 5 mm. 


plications of the curve. 


radius. That is, such a tube will deliver a 
sufficient dose at a distance of 5 mm. to 
cause the retrogression of the tumor, or 
whatever result is considered satisfactory 
from a clinical point of view. How strong 
a tube would be necessary to treat a similar 
node of 7.5 mm. radius to the same extent 
at the periphery? From the curve we find 
that the effective radiation at 5 mm. is 61 
units,* whereas at 7.5 mm. it is 25 units. 
Therefore, in order to obtain the same dose 
at the greater distance it is necessary to use 
a tube of 6 X 61/25, or 14.6 mc., placed in 
the center of the tumor. 

For the same type of growth, let us see 
how far a tube of 4+ mc. would be effective. 
This tube would deliver 4/6 as much radia- 
tion at 5 mm. as the original tube of 6 mc. 
Then the 5 mm. curve reading, 61, repre- 
sents now 4/6 of the effective dose assumed 
above. On this basis, the full dose would 
be represented by 6/4 of 61, or 91.5. This 
is the curve reading for 4.2 mm., which, 
therefore, is the effective radius for a tube 
of 4 me. 

These two examples show how the dose 
may be determined for a given tumor, if 
the dose for a similar growth of any other 
size (within the limits of the curve) is 
known, and also how the effective radius for 


2These are arbitrary units referred to 100 per cent at 
4 mm., as already pointed out. 


any tube can be found if the radius for an- 
other is known. 

In practical dosage, several seeds are 
usually used in a single growth, and in order 
to find the total effect at any point it js 
necessary to know the distances of this point 
from the various tubes, and the distance at 
which one of them will deliver a full dose. 
The partial dose from each tube can then be 
found, from the curve, and the total ob- 
tained by adding them. This can be done 
for different numbers of tubes in different 
geometrical configurations, and the best 
methods of distribution will become ap- 
parent. 

But for every different type of tumor and 
every strength of tube, the distance at which 
an effective dose is delivered will be differ- 
ent. That will necessitate the making of 
calculations for every type of growth, un- 
less some method can be found of making 
them more general. If we can say that, for 
any type of growth, a tube of 1 mc. will be 
effective at a radius of a mm., where 7 and 
a are determined by the type of disease 
under treatment, then we can work out a 
general table, which can be applied to any 
particular case by substituting the proper 
values for 2 and a. This can be done only 
if the relative intensities remain the same 
whatever the value of a. For our curve we 
have 100 at 4 mm., and 23 at 8 mm. _In this 
case we consider a as 4 mm., and 8 mm. is 
2a. If a were 3 mm., 2a would be 6 mm. 
The reading for 3 mm. is 180, for 6 mm., 
42. So the ratio for the intensities a/2a 
is 180/42, or 4.3. And this is just the same 
as the ratio when a is 4 mm., namely, 
100/23 = 4.3. If this holds true for several 
distances a, and various multiples of these 
distances, then within that range we can 
make a general table. 

Accordingly the curve was tested for 
seven values of a (2, 3, 4, 5, 6, 7.5, 10 


mm.). At each in turn, a tube of m me. 


was supposed to deliver a full dose. This 


Intensity (per cent) 
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Fig. 6. Percentage intensity of radiation reaching different distances from buried gold seed. General 
curve. 
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corresponds to making a set of curves sim- 
ilar to the one of Figure 5, for each of 


0.60 | 


which 100 per cent corresponds to one of 
these distances, and other percentages to 
multiples or fractions of these distances. 
It must be remembered that this 100 per 
cent 1s not a “carcinoma dose,” or an ery- 
thema dose, or any other specified dose. Ti 
is simply a number, relative to the other 
numbers on the curve. But when clinical 
information can be given to the effect that, 
for a certain disease, a certain strength of 
tube is effective at a certain distance, then 
for that type of growth that tube delivers 
100 per cent at that distance. 

As we tested the curve for the above dis- 
tances, we found that it could be used in 
this manner. Whatever distance was taken 
as a (the radius for a full dose, or 100 per 
cent), 75 per cent reached a distance of 


a= 10mm. 
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calculations are given in Table III, with the 


average values in the last column. From 
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these average values Figure 6 is plotted. 
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The method of using this general curve 
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may be illustrated by some examples. It 


4mm. 


has been experimentally found that a seed 
of 4 me. will bleach butter to a radius of 
3.5 mm. How strong a tube is necessary 
to bleach to a radius of 5 mm.? In this 
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case 2 is 4 me., a is 3.5 mm., 5 mm. is 


lation 


5/3.5 = 1.43 a. The curve reading for 
1.43 a is 46, that is, at 5 mm. this tube 
would deliver 46 per cent of a bleaching 
dose. To deliver a full dose it would be 
necessary to use a tube 100/46 times as 
strong. The strength required is, therefore, 
100/46 X 4 = 87 me. The accuracy of 
this result can be verified from the experi- 
mental data. Figure 2, the experimental 
curve for butter, gives 8.9 mc., for a radius 
of 5 mm. for the covered tubes. This is 4 


tf Rad 


sity of 


Distances Measured in 


Inten 
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Intensity 
oO 


variation from the calculated value of only 
2 per cent. 
Again, a tube of 5 me. has been found to 
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produce necrosis in rabbit muscle at a dis- 


tance of 3.1 mm. How far will a tube of 8 
me. be effective? In this case n is 5 me., a 
is 3.1 mm. The tube of 8 mc. will deliver 
8/5 as much radiation at a distance a (or 
anv other distance) as the one of 5 mc. In 
other words, 5/8 of the radiation from the 
stronger tube will equal that of the weaker. 
So the stronger one will deliver a full dose 
where the intensity of the weaker is 5/8, or 
62.5 per cent. This, from the curve, is at a 
distance of 1.24 a. And 1.24 a is 1.24 
3.1 = 3.85 mm., which is the effective ra- 
dius for the tube of 8 mc. The necrosis 
curve, Figure 1, shows a radius of 3.9 mm. 
for a tube of 8 mc. 

As a third example, let us calculate the 
erythema dose for a distance of 6 mm., 
when we know that the dose for 10 mm. is 
110 me.-hr. In this case a is 10 mm.; 6 mm. 
is 0.6 a. The reading for 0.6 a is 300. 
That is, the dose which delivers 100 per 
cent at a, delivers 300 per cent, or three 
times as much, at 0.6 a. Therefore, in order 
to deliver only 100 per cent at 0.6 a, it is 
necessary to use a dose one-third as strong. 
One-third of 110 me.-hr. is 37. And the 
erythema dose curve, Figure 4, gives a dose 
of 37.5 me.-hr. for a distance of 6 mm. 

These three examples have been drawn 
from the experimental data in order that 
the results might be verified. They show 
how closely the calculated and experimental 
values agree, within the range of the curve. 
The method is exactly the same when clin- 
ical data are used, and we may have con- 
fidence in the accuracy of the results. 

Using this curve, tables can be made 
which, by the substitution of proper values, 
can be applied to any type of treatment by 
buried radon tubes. The effects of combi- 
nations of tubes can be determined by find- 
ing the distances of the point under consid- 
eration from the various tubes, obtaining 
the intensities from the curve, and summing 
them. For example, suppose three tubes of 
nme. each may be inserted into a growth, 
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so that they lie at the corners of a triangle 
1.5 a mm. on each side. Then a point at 
the center of the triangle is 1.7 a from each 
of these. If one of them is 100 per cent ef- 
fective at a distance of a, it is 35 per cent 
effective at 1.7 a. The combined radiation 
from the three at the center is, then, 3 * 35, 
or 105 per cent, which is more than a full 
effective dose. Now as soon as we know 
the range of a tube of a certain strength in 
destroying a given type of neoplasm, we 
can tell how far apart we can insert three 
such tubes in a flat node and produce a full 
effect at the center of the triangle. Of 
course the radiation reaching other points 
within the mass can be determined in a sim- 
ilar manner. There is no limitation also as 
regards the number of tubes considered. 

It is evident from the curve that the in- 
tensity falls off very rapidly, so that only 
tubes fairly close to the point under consid- 
eration can have much effect. For distances 
up to 15 mm. the curve agrees with experi- 
mental data. By virtue of the property 
which allows us to make a general curve, it 
is probably safe to extrapolate to double 
this distance, and we would not expect to 
consider the effect of a seed at distances 
greater than 3 cm. In general, there will be 
tubes closer than 15 mm. to any given point, 
and these will contribute most to the effect, 
so that errors introduced by taking readings 
from the extrapolated part of the curve will 
be relatively unimportant. If it should oc- 
cur that all the tubes are at considerable 
distances from the point in question, then 
the limitations of the curve must be re- 
membered, 

In a subsequent paper it is planned to dis- 
cuss more in detail the question of dosage 
for buried seeds, investigating such prob- 
lems as proper spacing, use of many weak-or 
fewer strong tubes, combinations of internal 
and external radiation, and others. 


SUMMARY 


Three very different radiation effects 
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—tissue necrosis, butter decoloration, skin 
erythema—have been used to measure the 
intensity of radiation at different distances 
All 


three give the same results as to the law of 


from a buried gold-filtered radon seed. 


variation of intensity with distance from 
the source. 

2. From these results an average curve 
was obtained, representing this relation 
graphically. 

3. Since the three effects considered are 
very different, it is justifiable to assume that 
the relation is independent of the biological 
effect used to measure the radiation. The 
curve, therefore, can be made the basis for 
calculation of dosage in buried seed treat- 
ments. 

4. Knowing certain factors, the curve 
‘gives us the additional information to de- 
termine the required dose for any particular 
case. (a).—Given the effective radius of 
action of a tube of a certain strength, it is 
a simple matter to determine the radius of 
action of a tube of different strength for 
the same type of reaction. (b).—Or, given 
the millicurie dose which is known to be 


effective for a tumor of a certain size, the 


proper dose for a tumor of a different size 


(of the same type) can be determined. (c). 
—For larger tumors, where more than one 
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tube is to be used, it is possible to determine 
the total effective radiation at any point jp 
the tumor resulting from a definite distriby. 


tion of the tubes. (d).—By comparing the 


effectiveness of different combinations of 
tubes in a given volume it is possible to de. 
termine the one which is most desirable. 
The author desires to thank Dr. Failla 
and Dr. Cutler for permission to use their 
data, and Dr. Failla also for his interest in 


the present work. She also wishes to ac- 


knowledge her indebtedness to members of 
the house staff of the Memorial Hospital, 
who have assisted her with the skin tests, 
over a period of many months. 
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SURGERY AND THE X-RAY IN THE TREATMENT OF 
CARCINOMA OF THE BREAST* 


By U. V. PORTMANN, M.D., Cleveland Clinic, CLEVELAND, OHIO 


Na report of the results obtained in the 
treatment of 74 cases of malignant dis- 
eases of the breast made three years 

ago, I showed that intensive post-operative 
radiation by the cross-fire method did not 
benefit the patients so treated, but, on the 
contrary, increased the percentage of re- 
currence or metastases. For comparison, 
this present report is based upon another 
series of 61 cases treated during the three- 
year period, from 1925 to 1927, inclusive, 
by post-operative radiation in moderate re- 
peated doses, together with a contemporane- 
ous series of 50 cases in which operation was 
performed and no post-operative radiation 
was given. 

All the cases included in the present re- 
port fall in Group II of the Steinthal group- 
ing, that is, they are cases of distinctly en- 
larging, movable tumors, with or without a 
sight skin involvement and with palpable 
axillary nodes. In none of the cases in this 
series was there no axillary involvement, 


but the advanced inoperable cases, Group 
All were unquestion- 


Ill, were excluded. 
able cases of carcinoma. 

Comparative statistical studies present the 
only criteria on which it is possible to base 
conclusions regarding the efficacy of various 
therapeutic methods, and it is only by the 
reporting of statistical studies that we may 
make proper analysis of groups of cases. 
Surgeons in particular insist upon compara- 
tive statistics, especially in the treatment of 
malignant diseases, and radiation therapists 
must base their conclusions as to the benefit 
of radiation upon a comparison of the results 
of radiation with previous results obtained 
Unfortu- 
nately, especially in the case of breast cancer, 
“ARead before the Radiological Society of North America, 


at the Thirteenth Annual Meeting, at New Orleans, Dec. 
1, 1927, 


by purely surgical procedures. 


most of the surgical reports found in the 
literature (until within the last few years) 
do not indicate the cases in which radiation 
has been employed, and disregard its pos- 
sible benefits as well as the influence it may 
have had upon the statistics. Moreover, 
comparisons should be made between simi- 
lar groups of cases, but not infrequently ra- 
diation therapists must base conclusions as 
to the efficacy of their treatment only upon 
the results obtained in those cases in which 
the surgeon has been doubtful as to whether 
or not he has been able to eradicate the dis- 
In the light of our present knowledge 
it is also probable that in the 


ease. 
of pathology 
past in many 
ported as malignant was really not a true 


reported cases a condition re- 


carcinoma of the breast. 

It is interesting that since 1897, when 
Halstead advocated the radical amputation 
of the breast, there has been an improve- 
ment in the results obtained by surgery. 
Nevertheless, the greatest improvement in 
the reported results of the surgical treat- 
ment of breast cancer has been noted since 
1900, when post-operative X-ray therapy 
began to be used. This fact is illustrated 
by the report of Walther, which shows that 
up to 1900 the three-year survivals were 
only 26.5 per cent, this figure increasing to 
34.9 per cent in the period from 1910 to 
1921. Walther’s 9,000 
cases, all of which must have been operable, 


report includes 
but he does not state whether or not any of 
The 
average results cited in this report are cer- 
surgery 


these cases received X-ray therapy. 


tainly extraordinarily good for 
alone. 

In order to make a comparative study of 
the relative values of surgery and of radia- 
tion in the treatment of cancer of the breast 


it will be well to recall certain results which 


Blrderd 
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have been reported in the literature. It 
must be borne in mind that the average 
natural duration of life for patients with 
untreated carcinoma of the breast is about 
three vears (see Table I). 


TABLE I 


NATURAL DURATION OF CANCER OF THE 


BREAST 


(Compiled from the literature) 
Ave. 

Lazarus-Barlow and Leeming........ < 36 months 
Paget 
de Kop 
i ct Diotima 
Sibley, Baker, Giss, Williams........ 2 
Lee 
Rodman 
Haggard and Douglass...................- 2 


NN ieee icatinnsiaEinip seaiaeboietniaise 34 


The surgical curability in thousands of 
cases which I have compiled from reports 
in the literature shows that 38.6 per cent of 
the patients survived for three years and 
28.8 per cent for five years, the reported 
cases including all grades of operable ma- 
lignancy (see Table II). It is also found 
from the few available reports that the aver- 
age incidence of recurrences during the first 
year following surgical operation alone is 
25 per cent. 

In drawing conclusions as to the possi- 
ble benefits of radiation as an adjunct to 
operation in the treatment of carcinoma of 
the breast, we must accept these average 
results as reported by surgeons themselves 
as a basis for the determination of the pos- 
sible improvement of the end-results when 
radiation is added to surgery. 

Five years ago, as a routine procedure, 
we began to treat breast cancer post-opera- 
tively by intensive deep therapy, usually by 
the cross-fire method. After a time I noticed 
that we were apparently having more early 
than had been 
previously observed, when the older meth- 


recurrences or metastases 


od of less intensive, superficial radiation was 
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TABLE II 


SURGICAL CURABILITY OF CANCER OF THE 
BREAST 


(Compiled from the literature) 


Survival Period 
3 year 5 year 

Walther, 1900-1910 32.0% : 

1910-1921 

Deaver and McFarland 

Warren, 

Halstead, 

Steinthal 

Willy Meyer, 1905.................. 

Schwarzkopf, 1895-1910 

1904-1911 


26.0% 


28.9 
33.3 


21.0 


Smith, 1911 
Judd 
Greenough 
Bauchman 
Deelman 
3rostrum 
Gassmayer 
Rostock Clinic 
3ier Clinic 
Schloffer Clinic 
Boss Clinic 
Rahm 
Lehmann 

Iselin 

Forgue 

Perthes 

Tichy 

Handley 
Hoffmann 

Peck and White 
Neber 
Lindenberg 
Mills 

Primrose 
Watson Cheyne 


17.0 
39.8 
22.9 
23.5 
30.6 
23.9 
20.3 


15.9 
28.0 
36.4 
22.0 
27.7 
20.9 


28.5 
39.1 
21.0 
314 
36.8 
444 
52.1 


28.8% 


38.6% 


Average 


employed. A study of cases reported in 
1924 showed that the incidence of recur- 
rence among lightly but sufficiently radi- 
ated cases was about 13 per cent, while 
among 74 cases treated by intensive radia- 
tion the incidence of recurrence was 31 per 
cent in the first year. Moreover, in the non- 
radiated cases the incidence of recurrence in 
the first year was only 14 per cent (see 
Table IIL). An examination of the litera- 
ture showed that Perthes had called atten- 
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TABLE III 
COMBINED TABLES: RESULTS OF TREAT- 
MENT ACCORDING TO PERTHES’ GROUPS 
(Cleveland Clinic Series) 





Group I | Group IIL Group IV 
Non- Light | Intensive 


radiated | radiation | radiation 
345 cases | 92 cases 
1-3 years | 1-3 years 


74 cases 
1 year 





Living, no 
recurrence 
Living, with 
recurrence 
(Dec. 10, 
1924) 


39.1% 39.1% 59.4% 


14.0 13.0 31.0 


tion to the fact that recurrences appeared 
more frequently after intensive post-opera- 
tive radiation than after surgery alone, and 
from various reports I found that others 
had been unfavorably impressed by the re- 
sults of this procedure. 

On the basis of the classification in the 
report of Perthes I compiled a table (see 
Table IV) from various sources, which 
shows the average survivals among non- 
radiated cases for a three-year period to 
have been 35.3 per cent, while for those 
cases which received sufficient light radiation 
three-year survivals were 47.1 per cent. For 
number of recur- 
rences in the first year was 25 per cent, 
while following sufficient but light radiation 
the first-year recurrences amounted to 36.6 


non-radiated cases the 


per cent, and following intensive radiation 
the first-year recurrences amounted to 44.8 
per cent. 
my own experience as previously stated. 

It is to be noted that there were fewer re- 
among the 
than among those in the group in which light 
The conclusion is 


These figures are in accord with 


currences non-radiated cases 
radiations were given. 
obvious: since the surgeon has for the most 
part sent his worst risks to the radiation 
therapist, it has been generally noted that 
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the end-results in cases which have received 
post-operative radiation have been unfavor- 
able as compared with the results of opera- 
tion in cases in which no post-operative ra- 
diation was given. 

I attribute some of the unfavorable re- 
sults which follow intensive radiation to the 
fact that the large dosage received by the 
lungs and the heart and by the large volume 
of blood destroys blood elements and thus 
lowers the resistance of the patient. That 
the local resistance may be lowered is sug- 
gested by the fact that more recurrences 
develop after intensive radiation than after 
surgery alone. It may also be concluded 
that although frequently all malignant cells 
are not removed by operation, some of these 
may be subsequently destroyed by the re- 
sistance of the patient, otherwise the recur- 
rences following radiation would not exceed 
in number those which follow operation 
only. In the light of the recent work of 
Doub, it seems possible that the myocardi- 
um may also be seriously damaged by in- 
tensive radiation of the chest. 

In our series prior to 1924, which includ- 
ed all types of operable cases (see Table V), 
we found that there were the same number 
of three-year survivals in the radiated and 
the non-radiated group, 39.1 per cent, but 
that only 23.1 per cent of the surgical cases 
survived for five or more years, as com- 
pared with 35.8 per cent in the radiated 
group. 

On the basis of this summary of our ex- 
(1) 


that intensive post-operative radiation, es- 


perience, | came to the conclusions: 


pecially by the cross-fire method, does not 
increase the curability and is not the pre- 
ferred method for the post-operative treat- 
ment of carcinoma of the breast, but (2) 
that sufficient radiation by moderate voltage 
and with suitable filtration gives distinctly 
improved results, as shown by the number 
five or more 


of cases which survive for 


vears after operation. 
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TABLE IV 
RESULTS OF POST-OPERATIVE RADIATION OF BREAST CANCER 
(Classification of Perthes) 


(Compiled from the literature) 





Not radiated 





Recurrence! Cure 


yf. 





Perthes 28.0% 





Tichy 





Wassinch and VanRamsdonk 





Rahm 


Lehmann 
Kastner 


Forssell 


von der Hutten (Giessen) 


Hoffmann (Heidelberg) 


Mayburg (Tichy) 


Turbengen 
Rostock 


Loosen (Frankfort) 


Walther 


Anschutz 
DeSmit 
Linder 


Average 


In support of these conclusions are of- 
fered the statistics in a series of cases which 
have been treated since those included in 
the report of 1924, this series including 111 
cases Of unquestionable carcinoma which 
have been seen during a period of three 


years, each of which has been under obser- 


Recurrence 


36.7% 


Sufficient light 
radiation 


Insufficient 


thc! Intensive 
radiation 


radiation 


Cure 
3 yrs. 


Cure | Recurrence 
3 yrs. Ler: 


| Recurrence 


36.0 41.0 


77.0 


60.0 


12.0 43.0 


36.6% |471% | 448% 


34.7% 


vation for more than one year (see Table 
VI). 
Group II. 


All the cases in this series belong in 
A few cases of the inflammatory 
type of carcinoma which has been described 
by Burton Lee are excluded, since they 
probably belong to another classification. 
Among 50 cases which were treated by 
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TABLE V 
CANCER OF THE BREAST 
(Cleveland Clinic Series) 
Prior to 1924 








Living less Living Living 5 or 


Treatment than 3 yrs. | 3 to 5 yrs. more yrs. 





_ 


Surgery alone | 39.1% 28.1% 





—<—$<————_ 


Post-operative X-ray | 39.1% 26.0% 





TABLE VI 
MALIGNANT TUMORS OF THE BREAST 
(Cleveland Clinic Series) 


Since 1924 





Living or dead 
No. with recurrence 
cases in first post-op- 

erative year. 


| sete ‘ Roce 
| Recurrences dur- Living without Living 1 to 4 
ing 1- to 3-year recurrence first years. No re- 
period year currence. 





Surgery 
Surgery plus 
X-ray 


operation only there were recurrences or years without evidence of recurrence or 
metastases in the first post-operative year metastases. 
in 24 per cent, a figure which conforms with At present our treatment begins as soon 
the 25 per cent already cited from the litera- as possible after operation. I believe that it 
ture. Among 61 cases in which post-opera- 1s unnecessary to wait until the wound is 
tive radiation was given in moderate re- completely healed. The anterior chest is di- 
peated doses there were first-year recur- vided into three or four areas, depending 
rences or metastases is only 18 per cent. upon the size of the patient. In my opinion 
For the three-year post-operative period — the most important area—which | choose to 
there were recurrences or metastases in 36 call the “lymphatic channel’’—ineludes the 
per cent of the cases treated by operation — space above the apex of the lung from the 
alone and in only 21.3 per cent of the cases axilla to the supraclavicular area. Since the 
in which post-operative radiation was given. — lymphatic blood vessels through which the 
In 24 per cent of the cases treated only by cancer usually metastasizes lie deep in this 
operation and in 29,5 per cent of the cases channel and the lung cannot be damaged, a 


in which post-operative radiation was given — full erythema dose is given to this held by 


the patient survived for from one to four high voltage and heavy filtration at a dis- 
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tance of 40 or 50 cm., which is equivalent to 
1,000 R-units on the skin at 0.15 A.U. The 
second area, which includes the breast, ex- 
tends from the supraclavicular area down 
to the costal margin and from the anterior 
axillary line to beyond the sternum. The 
third area includes the lateral chest wall 
from the axilla down to the costal margin 
and from the anterior to the posterior axil- 
lary line. The second and third areas are 
treated by moderate voltage, that is, not 
over 140 K.V., with filtration through from 
four to six millimeters of aluminum, which 
is equivalent to 800 F-units on the skin 
with large fields of about 0.3 A.U. The 
X-ray tube is placed as close to the skin 
as is possible, so that the maximum dosage 
may be kept within the more superficial 
tissues. A fourth area, which lies posterior- 
ly, includes the posterior lymphatic channel 
of the axilla and supraclavicular space op- 
I believe that 
it is dangerous and illogical to radiate 


posite the first anterior field. 


through the chest from the posterior to the 
anterior wall in an attempt to radiate the 
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latter through the lung, since the dose is ah. 
sorbed mostly by the lung and very little 
useful radiation is able to reach the anterior 
chest wall. The attempt is made to produce 
a mild skin reaction by the first treatment 
A second course is begun in from about 
eight to twelve weeks, provided that the 
primary reaction has faded; and possibly a 
The 


patients report for examination every three 


third course follows in a few months. 


months for the first year; every six months 
for two years, and once a year thereafter, 

It is evident that the following conclu- 
sions, reached three years ago in regard to 
the post-operative X-ray treatment of car- 
cinoma of the breast, are still valid: 

1. That intensive X-ray therapy, espe- 
cially by the cross-fire method, is not the 
preferred procedure for the post-operative 
treatment of carcinoma of the breast. 

2. That post-operative X-ray therapy by 
moderate repeated dosage decreases the 
number of recurrences and metastases and 
prolongs the life of many patients suffering 
from carcinoma of the breast. 
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SOME NEGLECTED POINTS IN THE PATHOLOGY OF BREAST 
CANCER; AND TREATMENT OF BREAST CANCER? 


By D. T. QUIGLEY, M.D., Radium Hospital, OMAHA, NEBRASKA 


HE mammary gland is an appendage 

of the skin. The milk ducts are hy- 

pertrophied and glorified sweat glands. 
A large number of such glands have their 
exit at the nipple. These glands have be- 
come so changed during embryological life 
that they no longer act as other sweat glands 
do, but secrete under a certain stimulus a 
fluid which contains casein, fat, and sugar. 
The specialized epithelial cells, which have 
the power to separate these chemical sub- 
stances from the blood stream and discharge 
them into the lumen of the gland, have 
been transformed from ordinary epithelium 
into gland epithelium, and so, in the perfor- 
mance of their function, these cells must of 
necessity be in very close and intimate asso- 
ciation with blood vessels. The epithelium 
lining the milk ducts is the most restless and 
changeable epithelium in the whole body. It 
is continually, from puberty, being stimu- 
lated to hypertrophy with the approach of 
the menstrual period, or is undergoing a 
retrogression, the stimulation of the men- 
strual period having passed. Like waves 
on the ocean, a continual growing and 
shrinking is forever going on in this very 
unstable epithelial structure. When preg- 
nancy takes place the stimulation is more 
sustained and for a longer period, but dur- 
ing pregnancy and lactation, due to the ac- 
tion of hormones and to mechanical stimu- 
lation, some upbuilding or tearing down is 
always going on. It will be seen that such 
unstable epithelium is virtually on a hair 
trigger and that a stimulus which might be 
below that necessary to produce the anarchy 
of lawless growth in ordinary epithelium 
might here push the cell growth over the 
threshold that separates lawful hypertrophy 
from lawless cancer. 





1Read_ before the Radiological Society of North America, 
at the Thirteenth Annual Meeting, at New Orleans, Dec. 
I, 1927. 
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The mammary gland is an exceedingly 
complex piece of mechanism. Its tubes and 
ducts contain many branches of branches of 
branches. This is necessary to provide 
secreting surface, but it, in turn, leads to a 
very important problem—that of transporta- 
tion. If fluid is secreted it must be secreted 
from some other fluid. There is, therefore, 
a transportation problem connected with 
bringing blood into the area. After the 
necessary chemicals are taken out of the 
blood there is the necessity of getting the 
unused blood away from the area by way of 
the veins. The overflow is taken care of by 
another system of vessels, the lymphatics, 
and the secretion itself must have free exit 
if the local health of the part is to be pre- 
served. The human animal has been de- 
scribed as an ambulatory assortment of 
tubes. However true this may be as regards 
other parts of the body it fits the mammary 
gland very well, as this organ is a rather 
complex mass of tubes. All of them must 
function to maintain health; and, oriented 
as tubes, the paramount function is the 
transportation of fluids. 

Various things may happen to interfere 
with the working of this delicately balanced 
and exquisitely arranged tubular transpor- 
tation system. The diverse activities and 
the stresses and strains connected with liv- 
ing the life of the human animal make it 
improbable that an individual may go 
through the term of life without various 
bumps, bruises, and infections. A combina- 
tion of these, affecting the delicate system of 
tubes in the mammary gland, lays the foun- 
dation of disease, and the diseases that re- 
sult are many and varied in character. 
There are many kinds and degrees of in- 
fectious processes and there are many kinds 
and degrees of benign and malignant neo- 


plasms. For our purpose to-day we need 
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CAPSULE OR 
CYST WALL 
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. ADENOMA 







Non-encapsulated 
cancer mav start 
on the epithelium 
of the larger milk 

















Figs. 1-A and 1-B. These 
while yet encapsulated. 
Fig. 1-C. 


ological events. 








consider only the carcinomatous growths. 
Leaving out squamous cell cancer, from the 
skin of the breast, and Paget’s disease of the 
nipple (both external carcinomas), we find 
that we can divide cancers of the breast into 
three main groups. These groups are pre- 
sented as separate and distinct entities, but 
it should be remembered that in actual prac- 
tice we may have combinations of different 
groups in a given case. 

1. Carcinoma originating from papil- 
loma growing on the lining of a cyst. 

2. Carcinoma originating in an adenoma. 

3. Carcinoma originating from duct epi- 
thelium. 

Most of the names applied in medical 
literature to different kinds of breast cancer 
are simply meaningless words having no 
etiologic, pathologic, histologic or prognos- 
tic significance and many are mainly de- 
criptive of degenerative pathologic changes 
that have taken place in the cancer tissue. 
For instance, the term “alveolar,” as applied 
to cancer, often means that certain necrotic 
cells have fallen out during the process of 
staining. Deaver makes note of this chaotic 
condition in the classification of breast can- 
cer and gives a list of 54 meaningless names 
which he states we have little or no excu » 
for using. The grouping given here takes 
note of the pathology involved, but is of in- 
terest chiefly in its connection with prog- 


ducts, or 





ae 








in the terminal 
G milk ducts. 





types are encapsulated for a relatively long time and are amenable to surgery 


This type has no capsule at any stage and is the terminal stage of a long chain of path- 
It is probably never cured by surgery alone. 








nosis. It will be seen that the first two 
groups are cancers that develop within 
capsules. These by their nature present well 
developed tumor masses before the capsule 
is broken down, and so, in their early stages, 
The 
third type may show little or no tumor mass 


are amenable to surgical treatment. 


by the time metastasis has taken place. 
(Deaver reports two cases wherein the first 
signs were enlarged glands in the axilla. 
These were removed and found to be can- 
cerous. This was followed by removal of 
the breast and in each case duct cancer was 
found in the breast.) This type is probably 
never cured by surgery alone. This non- 
encapsulated type of breast cancer has gone 
through a long series of pathological changes 
by the time a tumor mass presents itself; it 
is in its last stage—it is advanced cancer. 
The other types of breast cancer arrive 
at the advanced, incurable stage after a 
relatively long period, in which a tumor is 
present but in which the malignancy is still 
safely behind the confining walls of a cap- 
sule. In the later stages all types of breast 
cancer are practically the same, an invad- 
ing mass of cells with embolic extensions in 
the neighboring lymph glands and lymph 
vessels, but in the beginning there are very 
great differences, and a proper appraisal of 
these differences may mean life or death for 


the patient. In most of the literature of 
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Fig. 2-A. Type 1. 
contains live cancer cells. 

Fig. 2-B. Type 1. 
capsule, obliterated the 

Fig. 2-C. Type 2. 
overgrowth of epithelium in the glands. 


cyst, and invaded the 


Fig. 2-D. Third stage of adenocarcinoma. The ci { 
In both types a lump exists for a long time before there is any real danger, 


breast tissue is invaded. 
and during this period surgery will cure. 

cancer the disease is referred to only as 
breast to 
the kind of breast cancer under considera- 


cancer without reference as 
tion, as though all breast cancers were the 
same. This is probably due to the fact that 
in the past most of the cases coming to the 
surgeon were so late that they presented 
slight differences from a cytologic or path- 
ologic standpoint. 

The age of the patient has a more direct 
connection with malignancy in the case of 
tumors and cancers growing in the mam- 
mary gland than with neoplasms growing in 
any other part of the body. Tumors grow- 
ing in the breasts of girls or women under 


the age of thirty are practically always 


Second stage of malignant cyst. 


Third stage of papillary cystic carcinoma. 
breast. 

Second stage of adenocarcinoma. 
It is still confined in the capsule. 
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Capsule is being broken through. Cyst fluid 


The neoplasm has destroyed the 


The overgrowth of glands is followed by 


apsule and adenoma are gradually destroyed; the 


benign. They usually are cysts or adeno- 


mas. The tumor growing in the breast of 
a woman over thirty should always be con- 
The 


neoplasm which at twenty-five is a benign 


sidered as being possibly malignant. 


adenoma, at thirty-five may be a malignant 
adenocarcinoma, Duet cancer is very rare 
under thirty. 

Patients under the age of thirty having 
mammary tumors may, in the majority of 
cases, safely be treated by surgical opera- 
tion, Patients over thirty may have ma- 
lignant change in any breast tumor or the 
tumor may be composed entirely of malhg- 
nant tissue. In order to best serve the pa- 
tient these tumors should all be subjected to 
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Fig. 3-A. Type 3. 
ing tissue with disengaged cancer emboli. 
by surgery alone. 


Fig. 3-B. Type 3. Third stage. 


cers. 
tually reach this stage. 

a pre-operative radiation. One of the older 
fallacies connected with cancer was that the 
only necessary procedure was the surgical 
removal of the primary tumor and the sec- 
ondarily cancerous glands. No one paid 
any attention to the path between, which, 
since cancerous glands had _ necessarily 
traversed it, must be a contaminated area 
and must be a potential source of regrowth 
of the disease. If the cure of breast cancer 
involved only the removal of the primary 
disease and the neighboring glands, then the 
problem would be a relatively simple one, 


for it is not hard to remove breasts or to 


Second stage of non-encapsulated breast cancer. 
By the time a lump is felt it is far advanced and is incurable 


The neighborhood is saturated with lymph, bearing cancer cells in suspension. 


It very quickly fills the surround- 


Lymph glands in the drainage area have become secondary can- 


Types 1 and 2 even- 


sy countless recurrences 


remove glands. | 
it is amply proven that something more 
than the removal of the structures named 
for the successful treatment 


Lymph vessels loaded with 


is necessary 
of cancer. 
cancer emboli surround every solid cancer. 


There is a liquid cancer zone around 
This liquid cancer 


every solid cancer zone. 
zone is particularly well proven in breast 
cancer. We have all seen stitch cancer, in 
which the cancer-bearing lymph, escaping 
by way of the stitch holes, has deposited 
enough cancer cells to start these secondary 


growths. I have had two cases in which 
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Fig. 4-A. Breast cancer as it is usually pictured. Lymph glands are emphasized. 

Fig. 4-B. Breast cancer as it really is. There is a zone of liquid cancer (composed of floating lymph- 
borne cancer emboli) around the solid mass of cancer. This is the pathology which should be empha- 
sized. Each affected lymph gland is a secondary cancer. Recurrences come from leakage of cancer-bearing 
lymph from lymph vessels, not from glands, as the glands may be completely removed and the patient 
still have a recurrence. 

Fig. 4-C. The floating cancer emboli may be killed out or rendered incapable of successful trans- 
plantation by a proper radiation with radium and X-ray. The primary and secondary cancers may then 
rapidly be removed. It is not desirable to close up the lymph vessels; they should drain. Sharp in- 
struments are preferable to electric methods, cautery, etc., as the latter tend to block drainage from the 
lymph vessels. The operation should be done within one day after the radiation is given. 

Fig. 4+-D. After radiation. Primary cancer and secondary cancerous glands may now be successfully 
removed, as the problem has become one of dealing with solid cancer, the radiation having eliminated 
the danger of the liquid cancer. The wound must be left open, so that any cancer cells which may still 
remain in the lymph vessels may escape into the dressings and not be sewed up in the wound, as is usually 
done. 


cancers started in drainage tube scars. I spaces and vessels and the small blood ves- 
have seen several cases where small injuries sels. Being dominantly an epithelial pro- 
and traumatisms in the vicinity of cancers liferation, this advance guard carries little 
were promptly filled with cancer growths. or no connective tissue, so the threads which 
In these cases the cancer emboli float free are projected into the lymph and blood ves- 
in the lymph, having no way to lodge them- sels are brittle and easily broken off by 
selves on the smooth endothelial vessel walls, | body movements, caused by muscular action 
but when trauma enters and breaks down or by any active or passive movements. In 
the smooth wall and provides a raw open breast cancer, no anatomical support being 
place, the microscopic cancer mass readily given, the organ is subjected to more or 
implants itself, makes blood vessel connec- less movement in walking; in bed it is lain 
tions, and grows. The floating detached on, and it is injured often by clothing. 
cancer emboli in the lymph vessel are de- These things tend to promote the breaking 
vitalized or killed by a relatively small dose off of particles from the main tumor mass, 
of radiation. The rooted and entrenched and help in their transportation to distant 
cancer mass in a scar after operation, hav- _ parts. 
ing made blood vessel connections, is quite Other things which help in the spread of 
a different thing. It is highly resistant to the disease are rough medical examinations 
radiation. and rough surgical operations. Being ex- 
The eagerly growing, invading advance amined by a doctor who has been trained 
guard of cancer cells insinuates itself into to be “very thorough,” picking the tumor up 
every available space and seeks the areas of and feeling and squeezing it on all sides, 
least resistance. These areas are the lymph — pulling it away from the chest wall to see if 
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it has made attachments, using rough force 
in various ways, as is so often done, or being 
subjected to an operation by the “bull-in-a- 
china-shop” type of surgeon, who pulls an~ 
hauls and squeezes and clamps and digs and 
tugs at glands and fascia and other struc- 
tures, spells death for the patient with al- 
most as great a certainty as though the 
scalpel were plunged mercifully at once 
through her heart. Cancer or suspected 
cancer should be handled as carefully and as 
gently as though it were an acute strep- 
tococcal infection. This should be remem- 
bered both in making examinations and in 
operating. The best instrument for cancer 
operating is a sharp knife, as this opens the 
vessels well and allows them to discharge 
their cancer-laden Ivmph into the open 
wound. The wound should be left open 
for at least three days after the operation. 
It may then be mopped out with mercuro- 


chrome solution and closed. 
CONCLUSIONS 


Breast tumors in very yvoung women are 
usually benign. Breast tumors in middle 
aged or old women must always be assumed 
to be malignant. 

Recurrence after operation is due to con- 
tamination with the cancer-bearing lymph 
which exists in the neighborhood of the can- 
cer or is forced into the area by rough 
handling, by injury, or by contact with in- 
fected fingers or instruments. 

It is theoretically possible to sterilize the 
area around the cancer and the secondary 
gland cancers by a pre-operative dose of ra- 
dium applied to the tumor area as an in- 


tensive treatment and X-ray applied over a 
larger area as an extensive treatment. In 
fourteen years’ work we have reduced o- 
first-year recurrences in non-encapsulated 
breast cancer from around 75 per cent to 
around 25 per cent. Single local recurrences 
may be successfully treated with single local 


applications of radium. Extensive and deep 


recurrences are always fatal. 

Gland cancer spreads both by way of the 
lvmphatics and the blood vessels—most of 
the earlier metastatic growths by the former: 
a large proportion of the later metastasis by 
the latter. This is proven by bone and liver 
metastases, which are very common in pa- 
tients dying from breast cancer and _pros- 
tate cancer. Histologically, the cancer 
masses penetrate both lymph and blood ves- 
sels. It is known that blood has a certain 
destructive power on epithelial cells. It is 
likely that this power is lost as the patient 
becomes cachectic, as bodily vitality de- 
clines, and as the blood stream is bombarded 
by increasing numbers of cancer cells. The 
patient who has extensive lymph involve- 
ment or liver or bone metastasis is as 
definitely incurable as a paretic who has 
spirochetes in his brain, an arteriosclerotic 
whose arteries are destroyed by calcareous 
deposits, or a diabetic whose pancreas has 
been destroyed by infection. She has as 
much chance for cure now or at any time in 
the future as a one-legged man has of grow- 
ing a new leg. It is important that we cease 
chasing the will-o’-the-wisp of a magic shot- 
in-the-arm cure for advanced cancer and get 
down to the sober scientific work of recog- 
nizing and properly treating the early case. 





REVIEW OF EIGHTY CASES OF CANCER OF THE BREAST' 
INCIDENCE, LOCATION AND PROGNOSIS 
By MARION M. ROLAND, M.D., OKLAHOMA City, OKLAHOMA 


ROWING interest in the subject of 
cancer of the breast, and the inevita- 
ble desire to know how one’s own ex- 


perience corresponds with that of others are 


the motives for our study of the breast con- 
ditions seen and treated by us during the 
period from 1917 to 1924, inclusive. Dur- 
ing this period 179 cases that had symptoms 
referable to the breast or to the skin over- 
Of this 
number, 31 cases did not receive treatment 


lying the breast were examined. 


and were diagnosed as follows: 
Mastitis 
Luetic gumma 
Epithelioma (overlying skin) -. 
Primary cancer 
Post-operative cancer 
Of this number, there were 35 cases re- 
ceiving treatment, with the following diag- 
noses: 
Mastitis 
Neuritis 
Tuberculous adenitis 
Abscess 
Papilloma (overlying skin) 
Furuncle 
Dermatitis venenata 
Of this number, 33 cases of cancer (15 
primary, and 18 post-operative) received 
treatment but were later lost trace of, thus 
preventing the completion of our records. 
These groups, namely, 31 cases not treat- 
ed, 35 non-malignant cases receiving treat- 
ment, and 33 cases lost trace of, constitute 
99 cases of the total 179, leaving 80 cases 
of cancer which were treated and constitute 
the basis of this report. 
After much effort to formulate a system 
of case grouping that would especially suit 
1Read before the Radiological Society of North America, 


at the Thirteenth Annual Meeting, at New Orleans, Decem- 
fr I, 1927, 


our cases, we found it desirable to classify 
them in a method somewhat similar to that 
used by Dr. Schriener and Dr. Stenstrom, 
of Buffalo, in their “Report of the End- 
results of 563 Cases of Breast Cancer,” re- 
cently published. Therefore, we divide our 
cases into four groups, as follows: 


CLINICAL CLASSIFICATION 
Group I. Freely movable tumor of the 
breast without attachments or demonstrable 
metastasis. 

Group II. Tumor of the breast with at- 
tachments and without demonstrable metas- 
tasis. 

Group III. Tumor of the breast with 
definite axillary metastasis. 

Group IV. 
the axilla. 

The only method of treatment used by 
us was radiotherapy. 


Cases with metastasis beyond 


It is our practice to 
advise all primary cases that are not ob- 
viously inoperable to go to the surgeon. 
That explains why there were 20 primary 
cases that were examined but not treated by 
us. 

We purposely do not dwell upon the 
technic of treatment. Suffice it to say that 
all cases were treated by the prevailing 
technic at the time of their admission. 


STATUS OF SO CASES UPON ADMISSION 


os A. nee 21, or 26.25% 


Post-plaster cases................-- 7, or 8.75% 
56.250 


eat 
8.75% 


Post-operative recurrent 5, or 
Non-recurrent 7, or 

Many of the primary cases were obvious- 
ly inoperable at the time of admission. Sev- 
eral years ago, we frequently saw cases that 
had been treated by applications of caustics 
and this is the type referred to under the 
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caption of “post-plaster cases.” Even in re- 
cent years, we have seen an occasional one. 


END-RESULTS 


Living 3 years or over Dead under 3 years 
Cases Per cent Cases Percent 
31 38.75 49 61.25 


CASES LIVING OR DEAD, BY GROUPS 


Living 3yearsorover Dead under 3 years 

Cases Per cent Cases Percent 
Group I 21 65.62 11 34.38 
Group II 10 71.42 4 28.58 
Group III 0 0.00 10 100.00 
Group IV 0 0.00 24 100.00 


There are two primary cases clinically di- 
agnosed as carcinoma and treated by radio- 
therapy alone, living more than 8 years and 
clinically well; but there is a question as to 
the accuracy of the diagnosis, thus render- 
ing the cases useless insofar as statistics are 
concerned. 

The above summary seems to prove the 
futility of treatment of breast cancer in its 
advanced stages by any method or combina- 
tion of methods now at hand, insofar as a 
permanent cure is concerned. It would seem 
apparent in a critique deduced from the con- 
clusions and practice of leading contempo- 
raries, that our chief hope for a reduction 
in the death rate from cancer of the breast, 
of a qualitative nature, lies in measures to 
educate the physicians and laity in the recog- 
nition of the early signs and symptoms of 
cancer, and pre-cancerous conditions, rather 
than in placing greater emphasis on in- 
creased quantitative treatment of advanced 
or moribund cases, thus forestalling the ir- 
remediable dangers of procrastination. In 
a certain percentage of cases a positive di- 
agnosis cannot be made without surgical 
procedure, but it is far better, when there is 
a question as to the diagnosis, to perform 
a biopsy than to lose the opportunity for a 
cure. It is true that under this extreme pre- 
caution there would be an occasional breast 
unavoidably sacrificed, but so many lives 
would be saved that this sacrifice would be 


negligible. All of us are interested in the 
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reduction of the cancer death rate, and, that 
being true, it behooves us to join in with 
and lend promotion to all legitimate organ- 
izations which have for their object the con- 
trol of cancer. The noticeable increase jn 
the number of patients coming for examina- 
tion of suspected malignant conditions fol- 
lowing each Cancer Campaign Week js 
proof that the laity can be aroused to the 
importance of co-operation with the medical 
profession in its effort at control. The great 
trouble is that during a week’s campaign 
only a small percentage of the population is 
actually instructed. For this reason, edu- 
cation should go on through the entire fifty- 
two weeks of the vear instead of the one 
week that is usually given to it. Results 
from educational campaigns must be in pro- 
portion to the thoroughness and intensity of 
the efforts expended. These campaigns 
have been going on now for several years 
and no one can deny the good that has 
been accomplished; vet, every week we see 
compelling examples of their incomplete- 
ness. 

Apropos to this point, I will give a brief 
history of a case recently examined by us. 

Mrs. Fix 
lump in the left breast the size of a small 
cherry, on the fifteenth day of June. She 
did nothing regarding it, and by the first of 
August it had doubled or trebled in size; at 
that time she consulted the family physician. 
He examined it carefully and gave her in- 
structions to apply hot packs for a certain 
number of hours each day, requesting her 
to see him again in a month. On the first 
day of September she returned to him for 
The tumor had 


age 42, said she discovered a 


further examination. 


grown to the size of a hen’s egg, and there 

was distinct metastasis to the axilla. The 

doctor immediately had it operated on. 
Qn November seventh we examined her 


and found extensive metastasis into the 


supraclavicular, cervical, and mediastinal 


areas. This is a most hopeless case and a 


striking example of the need for education 
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on the part of both the layman and the 
physician. It is reasonable to assume that 
this patient’s best chance for cure was lost 
by waiting. It is just as reasonable to as- 
sume that if she had consulted her physician 
earlier, he would have awaited the unmis- 
takable evidence of malignancy before in- 
stituting radical treatment. 

Many delays such as this case illustrates 
would be avoided by a more thorough con- 
ception and apt recognition. It is not sur- 
prising that the busy family physician 
should make such errors when one remem- 
bers that he sees only an occasional case of 
this kind. He is entitled to more explicit 
instruction and more effective assistance 
than have hitherto been made available, 
and dependable standards of examination 
must be made increasingly available by those 
individuals and having a 
larger and more representative experience. 
Such an attitude will redistribute our col- 
lected values in this field, and make more 
effective our common efforts in the future. 


organizations 


CONCLUSIONS 


1. We have no successful curative treat- 
ment for advanced carcinoma of the breast. 

2. Early cancer of the breast can be 
cured doubtless by radiotherapy, but the ac- 
curacy of diagnosis is always contestable. 

3. The chief hope for reduction of the 
cancer death rate lies in more thorough 
education of physicians and laity, in the 
early diagnosis and treatment of malignan- 
cies rather than in undue dependence upon 
improvements or new departures in therapy. 

The writer is grateful to Dr. Everett 5. 
Lain for valuable suggestions and other as- 
sistance; also to Dr. M. M. Wickham, who 
ably assisted in the compilation of data. 


DISCUSSION 


Dr. J. C. Dickinson (Tampa, Florida): 


I am sorry that the two men who were to 
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open this discussion are not here, as they 
are both men who have had very wide ex- 
perience in the treatment of malignancies 
and they could open this discussion in a 
much broader and more interesting manner. 

Dr. Quigley certainly presented his paper 
in an interesting way and has again brought 
to our attention the question of pre-operative 
radiation. It has always appealed to me as 
reasonable, that, if post-operative radiation 
and radiation in recurrences are worth while, 
then pre-operative radiation also has a place 
in the treatment of breast malignancies. 

I cannot enter into the discussion of 
pathology. I think we all recognize that 
there is something in cancer, regardless of 
whether it is of the breast, the cervix or 
what not, that cannot be answered by micro- 
scopic section, or by other known 
method of study at this time—the question 
of the individual reaction of the patient: 
why cancer in one patient runs a_ rapid 


any 


course and in another is relatively benign 
for a long period of time: why one indi- 
vidual has cancer and another has not, and 
why irritation in one patient apparently re- 
sults in a cancerous invasion, while in 
another a similar reaction does not occur. 
These questions will never be answered until 
we know more about the etiology of cancer. 

We are all much indebted to Dr. Port- 
mann and to other men who have had the 
patience and industry to study and compile 
statistics from wide sources, as it is only by 
the study of these reports that those of us 
who are doing a limited amount of work can 
I well 


remember Dr. Portmann’s report in 1924 


have any basis for our treatment. 


and the feeling of discouragement that I had 
following his convincing demonstration that, 
in treating this series of cases by intensive 
radiation, the results were certainly not en- 
couraging. | think we all have gone back 
to moderate voltage and less intensive treat- 
ment of breast cancers than was used for a 
period of time after the advent of high 
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voltage X-ray therapy. I am glad he has 
read this paper to-day, with a study of 
his cases since the previous report, and that 
his results are more encouraging and give 
us more a feeling of optimism. 

Dr. Roland’s point as to the question of 
early diagnosis is always in order and is 
one that all of us who have to deal with 
malignant cases realize is of prime impor- 
tance. While the education of the public 
plays a large part, the education of members 
of the profession to realize the full responsi- 
bility of a given case in which there may 
be the question of malignancy, is of equal 
importance to that of spreading the propa- 
ganda of early diagnosis to the public. 


(New York): 


Dr. Quigley’s 


_ Dr. Burton JAMeEs LEE 
I was greatly interested in 
paper, but, with Dr. Bloodgood immediately 
facing him, I must take issue with his 
statement that surgeons lack a knowledge of 
the pathology of carcinoma of the breast. 
The literature is full of careful pathological 
studies in this field, in which Dr. Bloodgood 
has taken a great interest. Cases have been 
properly classified histologically, with recog- 
nition of the highly cellular malignant types 
of tumor. 

I do not consider that papillary cyst 
We 
have seen many examples of this type of 
tumor at the Memorial Hospital, and we re- 
gard it, in its incipiency, as a benign tumor. 


adenoma is always a malignant tumor. 


Some cases have undergone malignant de- 
generation, but to place all cases of papillary 
cyst adenoma in the malignant group is in- 
correct. 

In general, throughout the country, a well- 
planned radical operation gives, approxi- 
mately, 35 per cent of five-year cures, and 
this is a fair average figure for all cases in 
the operable group treated surgically. | 
would like to ask Dr. Quigley if he will tell 
us what his percentage figures are, for five- 


year results, in the cases treated as he has 


described. 
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One other point Dr. Quigley brought out, 
which I cannot quite agree to, and that js, 
that the involvement of bone, as a metastatic 
process in carcinoma of the breast, is cer- 
tain proof that the invasion was by means of 
the blood stream. Numerous cases, which 
we have studied clinically and at autopsy, 
show, unquestionably, that many bony ni 
tastases occur by way of the lymphatics, 
One not infrequently sees a patient with in- 
volvement of supraclavicular nodes, who, 
several months later, develops metastasis to 
So I do 
not believe that involvement of bone neces- 


the adjacent clavicle or humerus. 


sarily implies an extension through the blood 
stream. 

I was very much interested in and appre- 
ciated Dr. Portmann’s paper. The one com- 
ment I would like to make on post-opera- 
[ think 


that, if, during the operation, carcinomatous 


tive irradiation is the following: 


nodes are discovered in the axilla, our most 
effective X-ray treatment should be directed 
to this region. Dr. Portmann apparently 
entertains a similar opinion. 

We all heartily agree with the point that 
Dr. Roland brought out, concerning the 
necessity for an early diagnosis of cancer. 
It seems to me that if we are ever going to 
handle this problem in the best way, the 
Cancer Control Society must continue the 
education of the medical profession and the 
laity, but we must think, also, of the ne- 
cessity for establishing cancer institutes 
throughout this country where patients may 
obtain competent advice and treatment. 

What is to be your attitude toward pa- 
tients suffering from recurrent phases of 
the disease? I am convinced that life may 
he prolonged and suffering relieved in thou- 
sands of cases of this type. We ought not 
to go away from this meeting with the idea 
that this group of cases may have nothing 
done for them. Medicine exists that it may 
afford aid to individuals afflicted with dis- 
ease, and one should be as interested in pa- 











tients with advanced recurrence as in those 
with a more favorable setting. 


Dr. A. W. Erskine (Cedar Rapids, 
lowa): I should like to take one or two 
minutes to emphasize the points that Dr. 
Roland made about the futility of attempt- 
ing a cure of advanced cancer, and what our 
attitude as physicians should be when we 
see advanced cancer of the breast. As Dr. 
Bloodgood has just said, practically all cases 
of cancer with involvement of the upper 
axillary glands are hopeless. 

I agree with Dr. Lee that we should 
classify hopeless patients in our own minds 
as palliative cases. I think we should go a 
little farther than that for the benefit of 
other patients who need not be permitted to 
become hopeless cases, and that we should 
classify them in the minds of the husbands 
and friends of the patients as_ palliative 
cases. 

We have not hesitated to send the post- 
plaster patients with recurrences back very 
promptly to the place in southern Missouri 
where most of them come from in our par- 
ticular locality. It seems perhaps like a hard 
thing to do, but we do it, not for the benefit 
of these patients, whose lives are gone any- 
how, but for the benefit of other patients 
who may be helped by proper surgical and 
radiological procedure. 

Members of the medical profession in 
the community in which I live believe that 
the prognosis in cancer of the breast de- 
pends, first, upon the stage of the disease, 
second, upon the age of the patient, and 
third, upon the degree of malignancy. We 
are convinced that regardless of what surgi- 
cal procedures are instituted or what skillful 
X-ray treatment may be given, the prog- 
nosis is good when the cancer is confined to 
a single tumor, and bad when it is past that. 
Because of this belief we have succeeded 
very largely in obtaining the patients’ con- 


sent to quick surgery. We have had many 
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simple amputations done before the diag- 
nosis could be established, and we have 
found malignancy in many of the tumors 
which we had told the patients were almost 
certainly benign. By insisting upon opera- 
tion, we have, I think, done pretty well in 
keeping a large group of cancer patients in 
the first and most favorable class. If the 
patient would not agree to radical operation, 
we have contented ourselves with a simple 
amputation, but we have done some kind of 
operation on practically every patient, and 
I am sure that the results show that such 
a compromise with the patient has been 


justified. 


Dr. STANForD WiTHERS (Denver, 
Colo.): I have sat through discussions 
similar to this at meetings of this Society, 
the last six or eight vears. It is very de- 
pressing to me, for the general impression is 
left that cases of Groups III and IV should 
not be touched, either surgically or by radi- 
ation methods. 

If we withhold treatment from these, then 
we will treat less than 40 per cent of the 
cases seen, in our experience, and will, I be- 
lieve, do a great injustice to certain cases 
of these groups. If the Chairman will per- 
mit, I should like to hear a declaration of 
opinion upon this point by some of the au- 
thorities that are here to-day. 

Our attitude is, that many surgically hope- 
less cases of breast carcinoma can be saved 
if the skin and lungs are disregarded, and 
three to four erythema doses given by 
intratumoral radium implantations and 
massive applications of X-rays. 

I have been impressed with the impor- 
tance of collecting more accurate data in 
connection with statistics on the curability 
of breast carcinoma. 

We find that our surgical removal has 
never cured a carcinoma involving the inner 
upper quadrant, even though the case op- 


erated on had no apparent extra-mammary 
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involvement. There is almost 100 per cent 
mortality also in those cases having inner 
lower quadrant origin of the cancer. Yet, 
according to the grouping, cases without 
extra-mammary extension would be classed 
in Groups I or II. Should this classification 
not be amended? 

Dr. QuiGLey (closing): In answer to 
Dr. Bloodgood’s question about surgery 
versus radiation, I would like to say that 
there is no such thing; it is simply a 
matter of whether we want surgery alone 
or surgery assisted by radiation. The mat- 
ter of skin metastasis, which he brought 
up, is mentioned in my paper, and I believe 
it contains a good deal of food for thought. 
That is embryological; the mammary gland 
is an appendage of the skin; it is developed 
out of the epithelial cells of the skin, so we 
should expect to get a good deal of skin 
metastasis in these cases. This ought not 
to be forgotten, whether we deal with it 
surgically or in some other way. 

In the matter of classification I agree that 
there is a lot of classification: I did not 
mean to say that there is not any classifica- 
tion of the breast cases. I think we have a 
plethora of that sort of thing, but little of 
it means anything. Deaver, in his recent 
book on cancer, enumerates and talks about 
fifty-four different terms as applied in the 
way of classification to different kinds of 
breast cancer, and he says all of these terms 
ought to be thrown out, because none of 
them means anything. Now that is the 
point I am trying to get at in my classifica- 
tion; I am trying to give some kind of classi- 
fication based on common sense, that means 
something. 

The question of 
course, is a thing that happens in more 
If we have, for instance, 


bone metastasis, of 
than one way. 
the scapula involved, as mentioned, or the 
rib involved, we believe that it may be due 
to a direct extension to the lymphatics, 
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but where bones in the pelvis are jp. 
volved or a vertebra (it is a very common 
thing to have the vertebre breaking down 
three or four or five years after an Opera- 
tion, due to implants that have come into 
that bone, not through the lymphatics, as 
we believe, but through the blood stream), 
and the tremendous number of metastases 
to be found in the liver at postmortem ex- 
aminations—I think these prove conclusively 
that most of these come through the blood 
stream, because we could not expect that all 
of these metastases—so numerous—could 
go down to the lymphatics around the navel 
and through into the liver. It is not sensible 
to believe they all come that way. 

asked about percentages 
and I mentioned percentages briefly. I did 
not have time to read all my paper, but in 
the non-encapsulated types of breast cancer 
(by that I mean the types that have never 
during their whole career been under the 


Someone me 


protection of the capsule), we get about 
25 per cent of five-year cures by pre-radia- 
tion, and I believe this is better than can be 
attained without pre-radiation. This is not 
bunching them all together, but selecting the 
non-encapsulated type. You know, the tu- 
mors that come from the breasts of young 
women—any woman up to thirty (and this 
is not final, because we may get occasional 
breast cancer in a woman under thirty)— 
are practically all encapsulated tumors. Now 
if a woman carries that tumor—and we have 
seen many of them carried for years—it 
may become cancer. If, say, she gets the 
tumor when she is twenty-five and carries 
it until she is thirty-five, it may be a benign 
adenoma at twenty-five and by thirty-five it 
may be a very malignant adenocarcinoma. 

Dr. PoRTMANN (closing): A discussion 
of the problem of the treatment of carci- 
noma of the breast always brings out some 
Although to 
many the solution of this problem seems 


new and interesting facts. 
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discouraging, to me on the contrary it seems 
most encouraging, if we compare the results 
of to-day with those of a decade ago. I do 
believe, however, that we have not yet solved 


the problem. The technic which should be 


employed in the treatment of breast cancer is 


very important. Surgery apparently has 
reached its limit. Radiation is a compara- 
tively new therapeutic method and the 
technic of application requires much study 
and development. 

A few years ago, I observed an interest- 
ing group of cases in which recurrence in 
the skin developed in a line just above and 
below the operative scar, apparently at the 
site of the punctures of silkworm-gut su- 
tures. Our surgeons at first thought that 
such an irritation could not be responsible 
for recurrence. Since they have discon- 
tinued the use of these deep silkworm su- 
tures, however, I have seen no such local 
recurrences. 

If radiation has done no other service, it 
has indicated to the surgeon the necessity 
of classifying cases and making careful com- 
parative statistical studies, at the same time 
encouraging him in the development of sur- 
gical skill and in the use of better judgment. 
I believe that we should now establish some 
universal clinical classification of carcinoma 
of the breast, just as we have done for car- 
cinoma of the cervix. It is especially de- 
sirable, if possible, to determine and define 
just what may be considered as an operable 
case of carcinoma from the standpoint of 
surgical curability. Since operability in 
any type of malignant disease is usually 
based solely upon the variable factors of 
the individual experience, skill, and judg- 
ment of the operator and not upon the cura- 
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bility of the patient, it is very probable that, 
in the near future, cases of cancer of the 
breast. which show any clinical evidence of 
involvement of the axillary nodes will be 
treated by radiation—by radium and the 
I am 
sure that no operation will completely re- 
move axillary metastases although many pa- 
tients who have had this condition may 
survive for many years. Dr. Bloodgood and 
Dr. Lee believe that 35 per cent of such 
cases will survive for five years after opera- 
tion. however, that the 
natural average survival period is three 
years, and that surgeons cure only 35 per 
cent of those patients on whom they feel 
justified in operating, we may conclude that 
the results of surgical treatment of carci- 
noma of the breast are not particularly en- 
couraging and that many patients would 
have survived as long without operation. 
Dr. Lee suggests the development of bone 


X-ray—in preference to operation. 


Remembering, 


metastases through the contiguous lymph 
nodes. I believe that the possibility of such 
development is questionable. I am sure that 
I see pulmonary metastases more frequently 
than bone metastases, and in many cases 
pulmonary metastases are followed by bone 
metastases. I believe that pulmonary metas- 
tases most frequently occur first, though this 
is not always demonstrable, and that bone 
metastases develop later as the result of an 
embolus. 

It has been interesting and instructive 
to have Dr. Lee and Dr. Bloodgood discuss 
this symposium. I am sure that some of us 
who may have been discouraged have been 
inspired to carry on because of the interest- 
ing and instructive discussions which they 


have given. 
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the sciencé of radiology in all of its various 
activities. After discussing the numerous 
problems of their work and the different 
plans proposed, the radiologists of this 
country decided that they could be of more 
assistance to the other physicians and sur- 
geons by establishing this Section. 

Thus the radiologists showed their desire 
to do two things: 

(1) To be as co-operative with all of the 
other doctors and the dentists in the country 
as possible; 

(2) To do all that could be done to de- 
velop the science of radiology and keep it 
in the forefront of progressive usefulness. 

The word “specialist” is rather loosely 
used. Probably in time, definite legal en- 
actments may specify just who are and who 
are not specialists in various lines of pro- 
fessional activity, but at the present no such 
legal status has been established for the ra- 


diologist. The unsuspecting public is all too 
often misled by unscrupulous individuals 
holding themselves out to be “specialists,” 
and also by physicians and surgeons who are 
attempting to do X-ray work that they are 
incompetent to do. 

Therefore, we had best try to establish 
what, in our opinion, is meant by the term 
“radiologist.” First of all, permit me to 
state that the term “radiologist” is the more 
modern expression to designate the X-ray 
and radium specialist. To be exact, a ra- 
diologist is one who specializes in the use 
of radiant energy in the diagnosis or treat- 
ment of disease. The physician confining 
his activity exclusively to the use of the X- 


iRead before the Radiological Society of North America 
at the Thirteenth Annual Meeting, held in New Orleans, 
La Dex » 1927 
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ray may, properly, be designated as a roent- 
genologist. 

A radiologist is, or should be, a person 
who is, first of all, legally qualified to prac- 
tise medicine and surgery by having taken 
the regular course in medicine and surgery, 
graduating therefrom, and then having ful- 
filled the legal requirements of the regular 
State Board of Medical Examiners. The 
doctor should then have taken at least one 
vear’s intensive training in the matter of 
X-ray technic, fluoroscopic studies of the 
gastro-intestinal tract and the thoracic or- 
gans, as well as the more common observa- 
tions of fractures, dislocations and other 
general fluoroscopic observations for locat- 
ing foreign bodies, etc., in the various parts 
of the human anatomy. The major portion of 
his time should have been spent in the study 
of X-ray negatives under the direction of 
a competent, experienced radiologist, and in 
learning the application of and studying re- 
sults obtained by the use of therapeutic doses 
of radium and X-ray exposures. In addi- 
tion to his minimum time of one year’s in- 
tensive X-ray training, he should have taken 
at least one year more time in the intensive 
study of the nature and biological effects 
of other forms of radiant energy. 

It is our belief that the national radio- 
logical societies should establish a definite 
standard of efficiency, to be determined by 
special examinations under their direction, 
to determine the individual’s fitness to prac- 
tise the special work of a radiologist. 

These statements will seem to be elemen- 
tary and possibly superfluous to the average 
doctor. However, only a short time ago one 
of the most prominent judges in Chicago 
addressed the Chicago Roentgen Society 
and, in the course of his remarks, stated, 
“A roentgenologist is any person who uses 
the X-ray to make X-ray plates, films, or 
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pictures.” This same Judge also said: 
“Certainly we allow any roentgenologist to 
testify in court. Why shouldn’t we? Is it 
not perfectly permissible to have any person 
as to what 


get up in any court and testify 


he knows?” 
marks of a similar import. 
several of the more prominent radiologists 
of Chicago took exception to his definition 
“specialist,” the 


The Judge made further re- 
Later, when 


of “roentgenologist” and 
Judge replied: “I have defined these indi- 
viduals according to our common usage of 
these terms in the courts of Chicago to- 
day. Have you [meaning the physicians] 
any definitely and legally established de- 
scription of just what you doctors mean by 
the terms ‘specialist,’ ‘roentgenologist,’ and 
‘doctor’ ?” 

This incident is cited merely to show how 
vitally we need to establish the elementary 
facts and definitions that I am mentioning. 
We can point with pride to the fact that in 
Wisconsin, and in some of the other States, 
we do have the title of “Doctor” legally 
established. In Chicago, apparently they do 
“Do not 
complain to the courts; they do not make 


not. That same Judge also said: 
your laws. Your only hope is to go to your 
State Legislature and other’ law-making 
bodies.”” In some States we have done much 
in this direction. However, much more re- 
mains to be done. 

The Section on Radiology of the Amer- 
ican Medical Association has a heavy re- 
sponsibility to meet, but, in meeting this duty 
that lies squarely in its pathway to success, 
this Section has a great opportunity to be 
of supreme value to the medical, dental and 
legal professions in our country and to be 
of incalculable benefit to the public, As we 
all know, the general policy of the American 
Medical Association has been to get every 
possible legally qualified physician and sur- 
geon to become a member of his local county 
medical society. The general policy that has 
prevailed in the growth of the Radiological 
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Society of North America has been to take 
in all physicians or surgeons who were do- 
ing any X-ray work, even though they were 
engaged in other professional lines of work 
at the same time. 

The next logical question to arise is this: 
“Is every member of the Radiological So- 
ciety of North America a radiologist?” 

The deeper we go into this, the more we 
shall discover the real need of establishing 
a few basic, legally defined terms and titles. 
While the spirit of broad-minded tolerance 
is a virtue, the value of scientific exactness 
becomes apparent as soon as we begin to 
study our problems. The process of estab- 
lishing basic titles and definite names, rules, 
and regulations may best proceed along two 
general lines: 

(1) By example and precept we must 
carry on a constant campaign of educating 
the medical profession and also the public 
as to just what can be safely and success- 
fully done by X-ray procedures in matters 
of diagnosis, and also to honestly and cour- 
ageously state the limitations of X-ray diag- 
nostic activities. In like manner, because 
of the fact that the actual knowledge of 
physicians and surgeons as to the possibil- 
ities of X-ray and radium therapy and other 
forms of radio-therapeutics is quite limited, 
and, in many cases, confused and erroneous, 
we should be extremely careful to choose 
for treatment by X-ray or radium or other 
forms of radiotherapy only those cases 
which we know may be best treated by such 
means, 

(2) By our daily and conscientious prac- 
tice of integrity. The prevailing habit of 
some of our physicians and surgeons of re- 
ferring their hopelessly incurable patients 
“to the X-ray Department” or “to the radi- 
ologist for treatment” should be opposed in 
a courteous and positive manner by all ra- 
diologists. Lf radiotherapy will be ot post- 
tive curative or palliative value to the pa 


tient, it should be used upon that patient; 
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if it will not be of such value, it should not 
be used. 

The practice of using radiotherapy for “its 
psychological effects” upon any case should 
not be allowed; it is not only dishonest and 
therefore reprehensible, but it also is a real 
and positive means of bringing radiotherapy 
into disrepute. 

From an experience of more than twelve 
years in general practice and of several 
vears in general surgical practice, I am fully 
aware of the fact that every physician and 
surgeon must occasionally care for patients 
whose hopelessly diseased conditions are 
tragic reminders that we, as physicians, are 
limited in our powers of mastery over dis- 
ease. But the fact that we are thus limited 
does not warrant us in being so dishonest as 
to inflict upon these unfortunate patients 
such serious and expensive procedures as 
X-ray treatments, surgical operations, or ra- 
dium treatments, unless we honestly feel 
that such procedures will be of real benefit 
to the patients. 

Now, as physicians in either general or 
special practice, we have to do what we can 
in an honorable way to safeguard our pro- 
fessional reputation and we also have to use 
a reasonable amount of thought and tact in 
conducting the business affairs connected 
with our professional activities. However, 
is it not true that we have a broad moral re- 
sponsibility resting upon us to do what we 
honestly can for the relief of those patients 
whom we undertake to serve? Having un- 
dertaken the responsibility of the profes- 
sional care of a patient, if we find the pa- 
tient’s condition to be such that we can do 
but little to benefit him, we should honestly 
inform his close relatives, family, or friends, 
as circumstances indicate, and thus give 
them an opportunity to secure another phy- 
sician in consultation, or, if they desire, an- 
other physician to take full charge of the 
case. 

Should they desire to obtain some other 
doctor to take charge of the case, that will, 
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of course, simplify matters. 


But if they 
want another physician in consultation and 
then request you to continue the care of the 
case, would it be right for you to urge them 


to employ anyone who you felt might he 
either incompetent or dishonest in caring for 
that patient? In other words, is it right to 
deliberately “unload” such patients upon 
some other physician, who may be either in- 
Should 
we not consider the moral obligation per- 


competent or lacking in integrity? 


taining to our work as being paramount to 
the financial considerations? 

While the consideration of moral obliga- 
tions is equally binding upon all physicians, 
whether in general practice or special prac- 
tice, it should be especially binding upon the 
radiologist of to-day, because we know that 
there are dishonest and unscrupulous indi- 
viduals making a pretense of doing both ra- 
diological and therapeutic work. Then, too, 
this question of moral responsibility affords 
the radiologist a just basis upon which he 
may refuse to accept hopeless cases that 
some surgeons or physicians may attempt 
to force upon him for “treatment,” which 
both the referring physician and the radiol- 
ogist know wiil be of absolutely no benefit 
in that particular case. If radiologists will 
take a courageous stand upon these matters 
and absolutely refuse to treat cases that may 
not be benefited by radiotherapy, they will 
make a long stride toward elevating radio- 
therapeutics that highly important 
sphere of professional activity which it de- 


into 


serves to occupy. 

On account of both historical and psy- 
chological conditions, the surgeons of to- 
day are prone to consider themselves as the 
While it is true 
that the average surgeon assumes large re- 


highest type of physicians. 


sponsibilities and often faces very serious 
problems, it is also true that the various di- 
agnostic specialists must possess equal, if 
not greater, skill and integrity. It requires 
more professional education and experience 
and a more keen intellect to positively diag- 

















nose a chronic cholecystitis of moderate se- 
verity than it does to operate upon the av- 
erage patient after the diagnosis has been 
established. In like manner, there are many 
disease conditions that require more skill for 
proper study and classification than may be 
required to relieve them surgically after 
they are once diagnosed. Anyone who has 
made a careful study of the problem must 
have come to realize that it requires more 
professional ability, training, and experience 
to become a really competent radiologist 
than is required for any other branch of 
medicine or surgery. For these reasons the 
radiologist is, and of right ought to be, a 
consultant of the highest type, and his fees 
should be commensurate with the difficulties 
and responsibilities which he has to meet. 
The radiologist himself must by his skill 
and integrity show his real value to the 
other professional workers and to the peo- 
ple whose welfare depends upon his training 
and judgment. Having attained the skill 
needed to successfully carry on his work, 
the radiologist must have the courage and 
tact to convince physicians, dentists, etc., 
and also the patients who come under his 
care, of his ability and of the value of his 
services. In doing these things he should 
adhere to the following basic rules of ethics: 

(4) He should find out as completely 
as possible what special information is 
sought from the X-ray examination that he 
undertakes to make. 

(B) He should then proceed to make 
these examinations in the most practical and 
economical manner. 

(C) Having made the necessary fluoro- 
scopic studies and X-ray negatives and hay- 
ing properly finished and studied these neg- 
atives, he should then report in writing his 
findings directly to the physician or dentist 
who referred the patient for X-ray exami- 
nation, and he should always make and 
carefully file a carbon copy of his report. 

It is, indeed, a fine art to so render a 
consultant’s report as to do the most possi- 
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ble good to the patient and at the same time 
treat all parties concerned with the true can- 
dor of a scientist, the courage that should 
always guide the physician to conscientious 
duty, and to show that sympathetic tact and 
true courtesy that mark the gentleman in 
all walks of life. With an intelligent pa- 
tient and, more especially, with the respon- 
sible relatives or friends who are paying the 
bills for the work done for the patient, we 
should see to it in the more important cases 
that our reports are correctly carried to and 
understood by the responsible parties. The 
radiologist’s report or opinion should, when 
possible, be rendered to the referring phy- 
sician either in the presence of the patient 
or, what is usually better, in the presence of 
the patient’s responsible relative or friend. 
If the radiologist will perfect himself in the 
art of naming, first, the abnormal appear- 
ances of what he sees, and then, secondly, 
stating what these abnormal appearances 
may indicate, or, in other words, what path- 
ological conditions or diseases could produce 
the abnormal appearances seen, and then 
stop at that point, he will usually best ful- 
fill his functions. 

When the radiologist attempts to show 
the films or report directly to the patient, 
he will often be trying to show the latter 
something that he will not understand. 
Again, the radiologist might use a scientific 
synonym for some expression used by the 
patient’s doctor and the patient thus be led 
to think that they disagree. Furthermore, 
patients through ignorance may feel that 
they understand matters and thereby get 
some very wrong ideas. For these and 
other reasons, the patient should not be 
shown films nor given any information as 
to findings of the X-ray examination un- 
less his physician or dentist specifically re- 
quests the radiologist to impart such intor- 
mation. The radiologist should not give out 
his findings nor exhibit the X-ray negatives 
made upon any patient, except when the re- 
ferring physician gives specific instructions 
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to show these films or give this information, 
to others. 

The radiologist will often be confronted 
by persons coming to him directly for X-ray 
examinations. In ordinary cases the radiol- 
ogist should, before making said examina- 
tion, determine to what physician or dentist 
the patient would like to have the condition 
which may be diagnosed, reported. Then. 
having made the examination, the radiolo- 
gist should report his findings directly to 
that physician or dentist previously chosen 
by the patient and not to the patient him- 
self. This procedure renders the highest 
possible type of service to the patient and 
will, furthermore, in some cases relieve the 
radiologist from embarrassing situations 
that might otherwise arise. 

The radiologist will have patients referred 
to him directly by insurance companies, at- 
torneys, corporations, etc. In such cases, he 
must determine whether or not the refer- 
ring parties are reliable and honest and 
whether or not the information that they 
seek will be properly and legitimately used. 
In case he is thus assured he should proceed 
to examine the patients and render written 
reports, as above outlined, directly to the 
referring parties. In case there is any doubt 
in his mind as to the legitimacy of the action 
or intent of such individuals or corporations 
who may refer patients to him for exami- 
nations, he should decline to make such ex- 
aminations and have nothing further to do 
with that particular matter unless he later 
becomes convinced of the honesty and pro- 
priety of the cases, as above outlined. 

If all radiologists would steadfastly ad- 
here to stating only what they actually see 
upon the films they study, or by the fluoro- 
scopic observations they make, and then 
state concisely what traumatic or patholog 


ic conditions may be the cause of the ap- 


pearances they describe, our legal testimony 


would be properly valued by the courts and 
all other parties concerned, and the radiol- 


ogist would have taken a long stride to- 
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ward placing himself in his proper relation. 
ship to the other branches of the medical 
and dental professions, to the courts and to 
the public. Two prevailing conditions tend 
to place professional testimony in disrepute: 
(1) The avarice of the unscrupulous indj- 
vidual who holds himself out to be a “Spe- 
cialist” and who will testify “‘on one side of 
the case,”” providing he is paid a liberal fee 
for so doing; (2) the type of individual 
who brings professional testimony into dis- 
repute by allowing domineering and unscru- 
pulous lawyers to force him to make unwar- 
ranted statements of either fact or opinion 
when upon the witness stand. 

The question of ownership of the finished 
X-ray negative has been much discussed and 
is still a matter of rather widespread dis- 
pute. If the radiologist will take the simple 
precaution to have the patient and referring 
physician or parties agree to the facts that 
all they desire from him is his written 
opinion upon the case examined, and that all 
films, fluoroscopic observation memoranda, 
photographs or other records made on that 
case are to be and remain his sole posses- 
sion, no such argument in that case upon 
these points can be legitimately raised. In 
the cases of railroads, insurance companies 
and other large corporations and also in the 
case of the United States Compensation 
Commission, it is usual to ask the radiolo- 
gist to furnish original X-ray negatives 
made in that case as well as to render his 
written report upon it. This is an entirely 
proper procedure and should be complied 
with by the radiologist. On the other hand, 
it is perfectly proper for the radiologist to 
make any such films in duplicate, if he so 
desires, and to retain one set of the films 
thus made in his own files. This is, in fact, 
a wise thing to do because he thus has a 
definite record of the case for his own use 
and protection if needed, 

Unless it is specifically understood to that 
effect, the referring physician, or party, has 
no more definite right to ask for nor expect 














to obtain the films made upon any case than 
has the patient himself. If the referring 
physician, or other referring party, does re- 
quest that the films made may be given to 
him, together with the report upon that 
case, it is perfectly proper for the radiolo- 
gist to so deliver said films, provided he 
feels satisfied that such films are not likely 
to be put to any improper use. However, 
it is strongly advised that in all possible 
cases the radiologist keep in his own files 
for at least several years all films made; 
the longer the better, because they may be 
needed ten or more years after the date 
when they are made. If possible, they 
should be kept during the patient’s lifetime. 
Most hospitals, clinics, etc., aim to keep 
on file all films made in their X-ray depart- 
ments. This is perfectly proper and, ordi- 
narily, should be done, provided such films 
are properly filed and cared for and are 
available at all reasonable hours and times 
for the use of the patients’ physicians. 
While certain courts have decided that 
the radiologist owns all films made by him, 
it is our understanding that this matter of 
“who owns the X-ray films” has never been 
carried up to a court of final resort. There- 
fore, the radiologist, hospital, or clinic 
would be wise to avoid confusion and 
trouble by having a distinct agreement with 
the responsible parties paying for the X-ray 
examinations that the charges made, and 
payments accepted therefor cover the ra- 
diologist’s diagnostic opinion only. It is 
also a wise provision to have this agreement 
distinctly printed upon all statements of ac- 
counts rendered for X-ray diagnostic serv- 
ice, and, also, upon the receipt forms used 
in acknowledging payments of accounts. 
We feel that the films made serve the 
double purpose of enabling the radiologist 
to interpret internal conditions which he 
could not otherwise interpret, and also of 


making a permanent record of the condi- 
tions existing at the time that the X-ray ex- 
amination was made, We also feel that the 
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radiologist should keep and file the films in 
his office as records. The questions or prob- 
lems raised by this matter afford a real need 
for further legislation to clarify the situa- 
tion. The radiologists should see to it that 
such legislation is enacted. However, in 
working out this problem it is well to bear in 
mind a number of important points: 

(A) The patient’s welfare should be of 
prime consideration and all legislative enact- 
ment should be designed to give him the 
best possible help for the money that he pays 
out. { 

(B) The honest and conscientious ra- 
diologist should also be protected from mis- 
representation by having the films he has 
made incorrectly interpreted by others, or 
misrepresented by a dishonest third party. 
The practice of the radiologist of retaining 
the films in his file will be of value when he 
may need to make other films of the same 
parts, in order to check up the progress of 
convalescence from disease or injury, or for 
the purpose of noting complicating condi- 
tions that may later develop. 

(C) All legislation enacted should also 
be aimed to promote simple and economical 
diagnostic procedure, while at the same time 
safeguarding the highest possible standard 
of necessary X-ray examinations. 

(D) The welfare and proper business 
relationships of hospitals, clinics, msurance 
companies, railroad companies and all other 
legitimate business organizations should re- 
ceive fair and just recognition. 

In the furtherance of the above men- 
tioned objectives of all proposed legislation, 

we should bear in mind that the average 
patient, on obtaining possession of a film, 
would be quite likely to show that film to 
other persons. It is a well-known fact that 
not more than 10 per cent of regular phy- 
sicians have sufficient special training and 
experience to correctly interpret X-ray films, 
especially films made to show the internal 
organs, the nasal accessory sinuses, the mas 


toids, the cranium, dental pathology, ete. 
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Practically all other persons in all stations 
of life are totally incompetent to interpret 
the meaning of an X-ray negative upon any 
of the parts mentioned, and nearly every 
one of the persons mentioned is incompe- 
tent to pass upon even the more simple X- 
ray views showing bone fractures, ete. 
Thus it will be seen that the chances are at 
least 99 to 100 that if the patient obtains 
his own X-ray films they are going to be 
examined by individuals entirely incompe- 
tent to pass an opinion upon them, and yet 
it is an undoubted fact that almost every- 
one who looks at those films would, in all 
probability, hazard an opinion as to what 
they show. Thus the patient’s own welfare, 
his confidence in his own physician and in 
the physicians who are most capable to take 
care of him, may be seriously disturbed. 
He may even be so badly disturbed by these 
amateur guesses at his condition, or by the 
purposely dishonest opinions advanced by 
unscrupulous individuals who make their 
living by pretending to treat the sick, that 
the possession of his films will be a positive 
damage to the patient. From experience 
we know that in at least the majority of 
cases such results obtain. 

Therefore, from all points of view, it is 
a matter of justice to the radiologist and a 
wise provision for the welfare of the pa- 
tient to have put into legislative enactment 
definite laws establishing the fact that the 
films are the sole property of the radiolo- 
gist, except those made for insurance com- 
panies, railroads, or other reliable corpora- 
tions who have in their employ phvsicians 
capable of properly interpreting X-ray 
films. 

Furthermore, legislation which will defi- 
nitely establish the fact of the radiologist’s 
rightful ownership of the films made by 
him, should and would make him responsi- 
ble for their proper care and preservation. 
Such legislation would thus insure the rea- 
sonable permanency of the films made and 
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of a definite place where such films would 
always be available for reference by the pa- 
tient’s physician. This would prevent an 
unnecessary duplication of X-ray examina- 
tions upon a patient, and not only fulfill 
the requirements stated under division (C) 
above by preventing unnecessary expense, 
but also protect the patient from unneces- 
sary X-ray exposure. 

If the American Roentgen Ray Society, 
the Radiological Society of North Amer- 
ica, the American Radium Society, the 
American College of Radiology, and the 
Section on Radiology of the American 
Medical Association could jointly establish 
an American Board for Radiologic Exami- 
nations, somewhat after the plan of the 
American Board for Ophthalmic Examina- 
tions,” such a Board might be able to define 
and establish the term “radiologist.” 

If said Board for Radiologic Examinations 
could function in a manner somewhat sim- 
ilar to the American Board for Ophthal- 
mic Examinations, and were empowered to 
confer a certificate or diploma upon each 
regular M.D. successfully passing the ex- 
amination conducted by said Board, would 
we not then be in a position to definitely say 
who is and who is not a radiologist? Could 
such a Board for Radiologic Examinations 
be of help in formulating plans whereby defi- 
nite legislative enactment might be finally 
made, to establish the rightful ownership 
and proper handling of radiographic film 
negatives, fluoroscopic notes, and other di- 
agnostic records, as well as therapeutic rec- 


ords made by radiologists in the course of 


their regular work? 

Feeling that the time is ripe for some such 
action as is above suggested, your careful 
consideration of these problems is earnestly 
invited. 

DISCUSSION 

Dr. I. 

very glad that Dr. Perry presented this pa- 


S. Troster (Chicago): I am 


2See American Medical Association Directory, 1927, p. 41- 
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per, and that he presented it in the manner 
and form that he did. We need more papers 
of this sort to wake us ‘up to the fact that 
we are, first, physicians and, secondly, radi- 
ologists, and that ethics and economics are 
very important subjects. The more that we 
discuss ethics and economies, the better will 
it be for medicine in general and radiology 
in particular. 

Regarding a definition of radiology, I be- 
lieve that a very satisfactory one has been 
adopted. At the 1927 convocation of the 
American College of Radiology, in Wash- 
ington, during the meeting of the American 
Medical Association, Professor William H. 
Duane, an Honorary Fellow of the College 
and an Honorary Member of this Society, 
was asked to give such a definition. He 
presented the following: “Radiology is that 
branch of medical science which deals with 
the use of radiant energy in the diagnosis 
or treatment of disease.” This definition is 
broad enough, inclusive enough, and compre- 
hensive enough to satisfy any one conversant 
with the subject, and was, I believe, adopted 
officially by this Society at the executive 
meeting last Tuesday. 

The idea that the radiological organiza- 
tions should get together and try to estab- 
lish certain standards is a fine one, and, 
while it may not be generally known, such 
a project is in the process of formation. 
There is at this time in existence a Commit- 
tee composed of three members each from 
this Society, the American Roentgen Ray 
Society, the American College of Radiology, 
the American Radium Society, and the Sec- 
tion on Radiology in the American Medical 
Association, which, as I understand, has 
authority and power to take up subjects of 
this sort and push them forward to some 
sort of form, and report back the results of 
their deliberations to their several parent 
bodies. This would probably be the best 
way to start things. This Committee on 
Inter-society Council met last evening and 
began its activities. 
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basic rules of ethics as outlined 
by Dr. Perry are highly commendable and 
should. be put into practice everywhere. 
It was my privilege to introduce resolu- 
tions covering almost all the subjects that 
Dr. Perry enumerates, at a meeting of 
this Society in Chicago, Dec. 16, 1920, 
at which time they were unanimously 
adopted. Later I introduced similar reso- 
lutions in the Chicago Roentgen Society, 
unanimously 


The 


they were likewise 
Of late years not much attention 


where 
adopted. 


has been paid to ethical provisions covered 


by these resolutions. Occasionally they are 
referred to when the question of the owner- 
ship of roentgenograms is involved, and, in 
fact, they were quoted in the Journal of the 
American Medical Association last summer 
in a discussion of economic subjects. I am 
glad to state that it seems to be a rather 
firmly fixed doctrine that the films belong 
to the radiologist who made them or to the 
hospital where they were made, as a part of 
the records of the case. 

I fear that Dr. Perry errs in stating that 
“certain courts have decided that the radi- 
ologist owns all the films made by him.” | 
have been unable to find records of any court 
ever having made any decision upon that 
subject. Courts have decided that negatives 
of photographs and portraits belong to the 
photographer, and that is as close as they 
came to it, as far as I have been able to 
learn. Having twice discussed this subject 
I am_ asked 
about once a month by physicians, lawyers, 


before radiological societies, 


insurance companies, ete., for my opinion 
upon this subject. I have always maintain- 
ed that the films belong to the radiologist or 
the hospital, and, up to this time, have never 
had to recede from that position. 

The establishment of an American Board 
for Radiologic Examinations is much to be 
desired (though how J would ever be able 
to get a license from such a board would be 
a problem), and can probably be worked out 
by the Committee from the five societies be- 
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fore mentioned. This should be taken up 
by this Society at this meeting and its rep- 
resentatives on that Committee be directed 
to advance and further such a plan. 

Dr. Perry touched upon the fee question 
in his paper so I wonder if I might be per- 
mitted to inject a little more of that subject 
into the discussion at this time. Medical 
fees or fees for medical services seem to be 
more or less taboo in medical literature, al- 


though they are the frequent subject of dis- 


cussion when two or more physicians meet. 
It is a fine thing for us to display our 
altruism and the absence of mercenary mo- 
tives in our professional life, but we must 
see that our families are clothed, fed, and 
housed as well as others of equal social 
standing, and unless we do occasionally 
think of the remuneration that we are to re- 
ceive for our services, most of us would 
be unable to do this, and we would there- 
fore fall short in our duties to our families 
and ourselves. 
sufficient of this 
world’s goods from our parents or relatives 


Few of us received 
to render us independent of our earnings. 
Many of us taxed our parents’ and our own 
resources during the period of our educa- 
tion and training for the profession, and not 
a few of us went deeply in debt during that 
period. Most of us spent from fifteen to 
twenty-four years of our lives attending in- 
stitutions of learning, during which time 
all was being paid out and nothing was com- 
ing in, while few or none of us entered the 
medical profession expecting to become 
wealthy or even acquire enough for a life 
of ease. 

It is a sad but none the less true state of 
affairs, that most of our patients pay the 
butcher, the baker, the candlestick-maker 
and all the others to whom they are in- 
debted, before they even think of settling 
the account of their physician. Careless- 
ness regarding the doctor’s bill begins in the 


cradle and continues to the grave. Yes, 
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even after death, the undertaker is paid be- 
fore the physician. Our bills, moderate as 
they usually are, are considered as more or 
less of a nuisance. 

The teamster or chauffeur cannot (and 
we do not expect him to) pay as much for 
the same service as can the head of a large 
business house, but the former should pay 
what he can. The patient who pays, values 
our services much higher than does the one 
who does not pay. Patients who have paid 
their bills are always much better satisfied, 
and feel much better toward us and to the 
world in general than do those who do not 
pay. 

It was my privilege in 1920 to have been 
the Chairman of the Committee that wrote 
the fee table of the Chicago Medical Sc- 
ciety. In that fee table we included a sched- 
ule of fees for radium and X-ray treat- 
ments, which reads as follows: 
and X-ray treatments 


“Radium 
same as the surgi- 
cal fee for the same condition, lesion, or 
disease.” 

With that fee table in force—and it is in 
force—if we, in the course of our services, 
treat a patient for the relief or cure of a 
fibromyomatous uterus, and by so doing 
take the place of, and render unnecessary, 
a serious surgical operation, we should be 
justified in collecting—and able to do so— 
the same fee or a larger one than would the 
surgeon. This holds good in goiter and any 
other surgical condition. So, instead of 
bringing in a bill for a certain number of 
treatments, milliampere hours, or series of 
treatments, we should—and a few of us do 
—send in a bill for the same amount for the 
the 
Surgeons do not charge by the 


entire treatment as surgeon would 
charge. 
minute, the cut, or the stitch, and as we ren- 
der as good or better service and accomplish 
as good or better results our fees should be 
the same or more than the surgeon would 
demand. When this is explained to the pa- 


tient we generally have no difficulty in 
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showing him that this is fair, just, and right. 
Personally, I would like to see this method 
of fixing the fees for therapy followed all 
over. It is the best for all concerned. 

I again want to thank Dr. Perry for 
bringing the subject before this organiza- 


tion. Let us have more of this kind of 


paper. 


Dr. SAMUEL Brown (Cincinnati, Ohio) : 
“Ethics” is only a relative term. If a man 
buys an X-ray machine and establishes an 
X-ray laboratory and does X-ray work with- 
out any preparation, is he really ethical? 
There are a good many physicians who hire 
technicians for twenty-five dollars a week 
who do all the X-ray work for them. Such 
a physician makes diagnoses of stomach con- 
ditions and everything that may happen to 
the body, and yet he is apparently a per- 
fectly ethical man—but is he really ethical ? 


Dr. Lewis Grecory Cote (New York): 
I think we are to be congratulated on the 
Doctor having presented this subject in the 
concise, definite, and masterly way in which 
it was done. There are one or two points 
which I do not think he took, up that give 
us more trouble than any others. 

I have my own method of handling the 
following procedure, but the question is, If 
a patient is referred by a certain doctor 
and then for some reason changes to 
another doctor and wants the report to go 
to that doctor whose care he is then under, 
what should be the radiologist’s course of 
procedure? Far be it from me to lay down 
any lines of ethics on that question, but | 
think it is a thing which might be generally 
discussed here this afternoon. My own 
course is to say to the patient, “You paid 
for this examination and you are entitled to 
it. It is better not to do this thing under- 
handedly; lay your cards on the table and 
let Dr. A. know that you are now going to 


Dr. B. Will you notify Dr. B. and ask him 
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to have us get Dr. A.’s consent? Otherwise 
we must notify Dr. A. that you have re- 
quested that we send the report to Dr. B.” 
Usually the thing goes along with perfect 
smoothness. Occasionally Dr. A. says, 
“No, I sent you the patient.” What are 
you going to do then? I am going to tell 
Dr. A. that Dr. B. is entitled to receive 
whatever data the patient paid for, or that 
the patient is entitled to it. I shall say that 
I’d much rather give this data to Dr. B. 
with Dr. A.’s consent, but that I am going 
to give it, with or without his consent, if 
necessary. 


Dr. A. U. 
Minn. ): 


Perry’s paper, as to comment on Dr. Cole’s 


DeEsyARDINS (Rochester, 


I rise, not so much to discuss Dr. 


remarks and to make an explanation of my 
own. Dr. Cole has just given us an excel- 
lent example of the difference between com- 
merce and the professions; it is the same 
difference that distinguishes the college pro- 
fessor from the pugilist. 

The explanation I wish to make concerns 
the charges made to patients in the Mayo 
Clinic for radiotherapy. Letters are often 
received from patients, radiologists, and 
even medical societies, complaining about 
our rates for treatment. The patients com- 
plain that radiologists in other cities charge 
too much, and radiologists complain that 
the charges at the Clinic are too small. This 
is due entirely to misunderstanding. Our 
policy has always been to make the rates 
correspond to the average charge made by 
radiologists the country.  Unfor- 
tunately, our work has to be done in a 
building owned, not by the Clinic, but by a 
separate corporation which has no relation 
to the Clinic. This corporation, in order to 
take care of the the 
building is held, requires a table charge from 
each patient for each treatment session. 
This is handled separately from the fee for 


over 


lease under which 


professional services and is paid each day, 
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whereas the charge made by the Clinic for 
professional service is included in the total 
charge for such service made by the Clinic. 
Consequently, many patients leave Roch- 
ester thinking that the daily charge they 
have paid at the hospital covers the cost of 
the treatment and do not realize that the 


Transverse Lines in X-ray Plates of the 
Long Bones of Children. Martha Eliot, 
S. P. Souther, and E. A. Park. Johns Hop- 
kins Bulletin, December, 1927, XLI, 364. 


They are attempting to show the anatom- 
ical basis for the appearance of transverse 
linear shadows as shown on the X-ray films of 
‘bones. These lines are most commonly seen 
in those parts of the long bones where growth 
is taking place with the greatest rapidity, and 
are seen at times in nearly all of the bones. 
These transverse lines in the long bones are 
always exactly parallel to the ends of the shaft. 
They alternate with other lines of decreased 
density. It is often difficult to say whether 
these latter lines are apparent or real. When 
a transparent section of a bone in the region 
of one of these is examined under the micro- 
scope one sees that the substance producing 
the linear shadow is not laid down in the bone 
in the form of a line but in the form of a 
stratum about 1 mm. in thickness. This for- 
mation in the bone consists of an irregular 
lattice-work which extends transversely across 
the bone and is produced by the enlargement 
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fee for the treatment is a part of the gen- 


eral charge which they have paid or have 
arranged to pay at the Clinic. This has led 
to much misunderstanding, and will yp- 
doubtedly continue to do so until the work 
is transferred to quarters under Clinic con- 
trol. 


In the 
zones immediately above and below these areas 


and cross-branching of the trabecule. 


there may be the usual number of trabecule 
or there may be very few, so that the adjacent 
The modifi- 


cation of bone growth which causes these 


bone may show true rarefaction. 


transverse lines has its origin at the cartilage, 
shaft, junction. The growth of the cartilage 
is slowed or stopped altogether. The bone 
growth is then concentrated more nearly at 
one level and extends in a more lateral direc- 
tion than usual. The trabecule then extend 
transversely and may be joined to neighbor- 
When the 
growth is again taken up the trabecule are 


ing trabeculae by cross-branches. 


formed parallel to the long axis of the shait 
and the lattice is left behind in the shaft. 

In healed rickets the former diseased area 
in the bone, as seen on the X-ray plate, has 
a line which really represents a_ transverse 
band of increased density. This band repre- 
sents that portion of the bone which was 
formed during the rachitic process and is al- 
ways a transverse disc from several milli- 
meters to one or two centimeters in thickness. 

Howarp P. Dovs, M.D. 





DENTAL INFECTIONS, THEIR DANGERS AND PREVENTION? 


By WESTON: A: PRICE, ‘DDS; 


EW, if any, of the general health 

problems entail more difficulties in di- 

agnosis than do dental infections in 
relation to systemic disease. The question 
may also readily be asked whether any cau- 
sative or contributing factor to the degen- 
erative diseases is more important than 
focal infections. The problem concerns 
the radiologists probably quite as much, 
if not more, than the members of other 
specialties. Since the interpretation of 
physical records almost of necessity is re- 
lated to quantitative expressions, we would 
expect that, by comparison, quantitative in- 
fections will be found disclosed roentgeno- 
graphically. Large areas of involvement 
have naturally been taken to signify rela- 
tively large quantities of infection. Prob- 


ably no more serious misapprehension has 


obtained with regard to dental focal infec- 
tions than that large zones of radiolucency 
are indicative of large quantities of infection 
and small zones indicative of slight infec- 
tion. This has been based on the premise 
that the organisms made the ‘chamber of 
rarefaction. We now know this to be an 
error. The defensive mechanism of the 
host makes the zones of rarefaction, and the 
extent of these zones is in largest part an 
expression of the individual’s reaction to the 
irritant. 

In order to orient ourselves, let us review 
the present situation. The current belief 
and basis of practice is, in my judgment, 
about as follows: That the roentgen ray 
will reveal the presence or absence of dental 
infection, because dental infections produce 
changes in the supporting structures about 
an infected tooth in the form of a zone or 
chamber about the apex of the tooth. This 


1Read_ before the Twelfth Annual Meeting of the Radio- 
logical Society of North America, at Milwaukee, Dec. 3, 
1926. 


M.S., F.A.C.D., CLEVELAND, OHIO 


absorption is, in volume, in direct propor- 
tion to the amount of infection present, and 
therefore the danger to the individual is ex- 
pressed quantitatively by the extent of the 
zone of rarefaction. The precise measure 











Cc. 911 


Tig. 1. Four pairs of incisors. One of each pair is 
putrescent. Three of the patients were seriously ill. 
The true condition is not revealed. 


of this extent is believed to be revealed by 
roentgenograms. I shall present further 
evidence, which I find myself unable to in- 
terpret in any other way than as contradict- 
ing the validity of much of the foregoing 
premise and as indicating an entirely new 
basis for judgment. 

In my recently published text (1) I fur- 
nished a quantity of evidence which I shall 
assume that my readers are, in general, 
familiar with. 
that the presence of an extended zone of 


I have shown, for example, 


pus in the joints and muscles of the limbs 
of a rabbit is not revealed by the roentgeno- 
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gram, and have presented other data to 
demonstrate that dental infections may be 
present without being revealed. 

In Figure 1 there will be seen the two 
central incisors of each of four individuals. 


Fig. 2. First and second 
lower molars (shown in A and 
B, above), and their roots, 
with granulomas, aiter extrac- 
tion (shown in A and B, be- 
low). The granulomas are 
larger on the second molar 
than on the first molar, though 
their presence is not revealed 
roentgenographically. 


One central incisor in each case is putrescent, 
with little or no indication roentgenograph- 
ically of either the identity of the tooth or 
the extent of the infection. Three of these 
individuals are seriously ill and one gravely 
so, with heart involvement. This raises the 
question at once: Are we correct in the 
premise as previously stated; and, if not, 
why not? 

As a further introduction to the consider- 
ation of this problem, in Figure 2 we have 
a comparison of the apparent and actual ap- 
pearance of a practical case in which, in A 
and B, above, will be seen the roentgeno- 
graphic appearance of the first and second 
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molars. In A there is distinct roentgeno- 
graphic evidence of periapical radiolucence, 
which is but slightly, if at all, evident about 
the roots of B, the second molar; and, jn 
A and B, below, we see that the granulomas 
on these roots are larger on B than A. Why 
has not the roentgenogram told us the whole 
truth? (There is no question but that it 
tells the truth.) Is it not because we do not 
understand its message? 

In order to determine the explanation for 
this phenomenon, I have made a series of 
determinations, some of which are as fol- 
lows: By taking a piece of beef bone, and 
for this the sternum (the butchers refer to 
it as the “brisket bone’) is particularly well 
suited because it has a considerable portion 
of spongy bone in proportion to dense, and 
by cutting it in half and then placing a metal 
bar, approximately one-fourth inch square 
but with teeth on one side, between the two 
pieces, and placing these pieces in a vise and 
forcing the metal into the spongy bone, an 
indentation is made the size of the metal 
bar. This metal bar is shown roentgeno- 
graphically in position in Figure 3-A. In 
Figure 3-B we see the photographic appear- 
ance of these two indentations, and it will 
readily be observed that the teeth have reg- 
istered their imprints in detail in the half 
in which they were embedded, while the op- 
posite surface is relatively smooth. In 3-C 
we have the roentgenographic appearance of 


these two pieces put in juxtaposition, and 


several important things are at once discern- 
ible. The bone looks entirely different on 
the side to the left where the metal bar had 
teeth, but since the tooth prints are in align- 
ment, there is a shading of the density, 
which, if we did not know what had caused 
it, would not be suggestive. On the other, 
or right-hand side, where the metal bar was 
smooth and flat, the hole has a clear-cut 
limited margin but the bone below it or be- 
side it is more dense than the surrounding 


In 3-D 


bone, because of its condensation. 
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Fig. 3. Chamber in bone at different angles: A, as made by a metal bar, pro- 
ducing a chamber 4x%4x™% inch; B, appearance of chambers in separated bones; 
C, appearance with rays in line with the long axis of the chamber; D (10 degrees) ; 
E (20 degrees) ; F (30 degrees) ; G (60 degrees), and H (90 degrees) at different 
angles; J (90 degrees), the two pieces separated and roentgenographed at right 
angles to the long axis of the chamber. The bent wires indicate the angles. There 
is practically complete disappearance of this large chamber. 
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we have rotated the two pieces approximate- 
ly 10 degrees, and the line that separated 
the two pieces in the middle of the chamber 
now appears to be to one side of the cham- 
ber, and the chamber instead of appearing 
to be square with a diffused margin at one 
side where the teeth made their impressions 
is now oblong and would give one the im- 
pression of being only a fraction of the size 
that it appears in 3-C, while it is actually the 
same. In 3-E we have the roentgenographic 
appearance at 20 degrees from 3-C and the 
margins are lost and the chamber is indis- 
tinct. In 3-F we have a view at 30 degrees, 
and the chamber is nearly lost, as also at 60 
degrees in 3-G. In 3-H we see it at 90 de- 
grees, and the chamber does not show, al- 
though there is a faint suggestion of the 
tooth prints. In 3-I we have the roentgeno- 
graphic appearance of the two halves laid 
side by side, corresponding with 3-B in 
It will be noted that while the 
bone was compressed in each half about the 
same amount, the final distribution of ma- 
terial, due to displacement, is a little dif- 
ferent on account of the tapering shape of 
the teeth; and the half of the bone which 
received the plain surface of metal shows 


position. 


practically no impression or record of the 
chamber, shown photographically in the 
lower part of 3-B. 

What I am desiring to demonstrate here 
is the effect of a zone of condensation when 
it occurs in the same path as an area of rare- 
faction. This is quite clearly demonstrated 
in Figure 4. In this case, a square-ended 
punch was driven into the bone, as shown in 
4-A, and the bone was then roentgeno- 
graphed without the tool in position (in 
4-B) in the same direction in which the 
presence of the chamber is but slightly re- 
corded, and in 4-C, at right angles to the 
chamber which not only shows the chamber 


distinctly but the condensed bone, which was 


nearly equivalent in total absorptive quality 
to the same bone before the tool was driven. 
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We have here a duplicate of the physical 
condition that is found in dental practice, 
though it is produced by a different process, 
In Nature, the zone of condensation around 
the chamber of rarefaction is produced as 
part of the reaction process, and when su- 
perimposed above the zone of rarefaction, 
more or less completely disguises or obliter- 
ates its presence. We shall discuss later 
when and why Nature builds this type of 
bone. 

That this is just what is happening when 
teeth are roentgenographed for evidence of 
infection is abundantly demonstrated by the 
clinical findings. In Figure 5 will be seen 
the photographic appearance alongside the 
roentgenographic appearance of a number 
of extracted teeth in cases in which the 
granuloma remained attached to the root 
and by its presence could demonstrate the 
size and shape of the chamber from which it 
had been removed. The men who have been 
doing surgical work in these conditions are 
all familiar with the frequency with which 
they find the physical condition very dif- 
ferent from that suggested by the roentgen- 
ogram. Since we are studying here only 
the question of the limitations of the roent- 
gen ray, | am not justified, because of the 
large number of problems we wish to cover, 
in taking more time for this particular phase. 


DIFFERENCES IN TYPE OF LOCAL REACTION 
AS A BASIS FOR CLASSIFICATION OF 
INDIVIDUALS 


Another of our accepted fundamentals 
presupposes that an infection, if present in a 
tooth, will produce a destruction of bone 
about its root apex, which of necessity must 
appear as a zone of radiolucence. This as- 
sumes that individuals will behave similarly 
in the presence of an infection or rather as 
a result of the presence of an infected tooth 
structure within their tissues. I previously 
have presented extended detailed evidence 
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Fig. 4. Limitations of roentgen 
ray to disclose chamber in bone: 4, 
square-end punch in position; B, per- 
pendicular roentgenographic appear- 
ance of chamber; C, right angle ap- 
pearance of chamber. A zone of 
condensed bone obstructs the view 


in B. 


indicating that individuals do not react sim- 


ilarly, as regards the supporting structures, 


toa given dental infection. Our further de- 
tailed studies add much evidence that, in 
general, individuals do not present similar 
reactions, but that they can be divided into 
three main groups on the basis of the type 
of reaction or tissue change produced in the 
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Fig. 5. 
ances with the actual as revealed by photographs ct 
extracted teeth with granulomas. 
roentgenographic evidence of periapical involvement 
may be noted. 
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Comparison of roentgenographic appear- 


The absence of 


supporting structures by a given dental in- 
fection. 1 probably should repeat frequent- 
ly the words “given dental infection,” for 
I am continually misunderstood because 
people apparently do not understand what 
If a 
single-rooted tooth has a putrescent pulp, it 


I mean by a given dental infection. 


presumably has more infection with both 
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Fig. 6. 


Six cases representing three distinct types: 


A and B, extensive 


apical decalcifications with root end absorptions, in individuals with a high de- 
fense and susceptibility group absent; C and D, individuals with condensations 
surrounding zones of rarefaction, acquired susceptibility group; E and F, teeth 
with slight apical absorption with tendency to condensation, in sick patients, 


inherited susceptibility group. 


the capacity of the pulp chamber and dentin 
available than it would with the dentinal tu- 
buli alone. 


capacity for holding infection than a lateral, 


Similarly, a molar has more 


assuming each to have a putrescent pulp. In 
the presence of a given dental infection, 


some individuals will produce a very large 
zone, some a large zone of radiolucence sur- 
rounded by a zone of radiopacity, and others 
very slight evidence of rarefaction at the 


apex, with or without considerable evidence 


of increased density; and a given dental in- 
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fection may produce changes within this 
wide range in different individuals. 

In Figure 6, we have six teeth, two of 
which represent one of three types. In 6-A 
we have a central incisor with an extensive 
zone of absorption of the alveolar bone 
about it. There is all the infection of a 
putrescent pulp. You will note particularly 
the absence of a zone of condensation about 
this zone of rarefaction. You will also note 
that there is distinct evidence of absorption 
of the root substance itself. In 6-B we have 
asimilar condition about the molar. In this 
type, on surgically opening the bone tissue, 
it is found that there is a marked tendency 
for the organized tissue that occupies this 
space to be in direct contact with the medul- 
laof the bone. The trabeculz tend to be rel- 
atively small and the intratrabecular spaces 
relatively large. Figures 6-A and 6-B are 
typical of Group I. In 6-C we have a molar 
that shows a marked zone of radiopacity 
about a large zone of radiolucence. The 
zone of dense bone tends to shut off quite 
completely the direct communication be- 
tween the organized granulomatous tissue 
and the medulla. In 6-D we see a similar 
condition, though more marked. 
6-C and 6-D are typical of Group II. 

In 6-E. and 6-F we have the quantity of 
infection of putrescent pulps and laterals, 


Figures 


and in each case relatively a much smaller 
zone of radiolucence; particularly in 6-E, 
it will be noticed that the intratrabecular 
spaces are smaller than in 6-A. Figures 
6-E and 6-F are typical of the third group 
so far as they show the small zones, though 
in many cases we find more condensation 
These are both in 
It is strange that 


than is shown here. 


young persons, however. 
phenomena that are so far-reaching in im- 
portance have received so little attention 
when such a vast throng has been in close 
contact with this problem. 
largely due to the fact that we do not see the 


This is probably 
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bone tissue free from its included organized 
or disorganized softer structures. 


DEGREE OF SUSCEPTIBILITY TO RHEUMATIC 
GROUP DISEASES AS A BASIS FOR 
GROUPING INDIVIDUALS 


The diagnosis, prognosis, and treatment 
of dental infections, as almost universally 
conceived and practised, have, as the funda- 
mental tenet, that various individuals are 
comparable to one another because they 
will, in the presence of similar infections, 
In- 


ternists and surgeons have long observed 


react with uniformity and similarity. 


that many individuals are found who, not- 
withstanding extensive dental infections, 
are in excellent health and give a history of 
always having been so. Several years ago, 
I began recording evidences of a familial as- 
pect both for the type of systemic involve- 
ments that tended to develop and for the 
type of dental pathologic process that tend- 
ed to exist in such individuals, classifying 
in detail the family characteristics in cases 
in which individuals suffered from acute 
and chronic infections associated with den- 
tal lesions. These data are now very ex- 
tensive, including a study of more than 
1,500 families. The individual in question, 
his or her brothers and sisters, the father 
and mother, the brothers and sisters of each, 


- and the four grandparents have all been 


considered. These studies have shown, as I 
have reported in detail, that individuals may 
be divided into three main groups on the 
basis of the presence or absence of a sus- 
ceptibility to the rheumatic group diseases. 
These groups are, first, those with an ab- 
sence of susceptibility, which has character- 
ized the past and present of the individual 
and in general the members of the family; 
second, those with an acquired susceptibility 
(these, in the main, having been free from 
rheumatic group disturbances but having 
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recently developed them under physical 
overload ), and, third, those who have fre- 
quently been affected, as have the members 
of their families. This is readily demon- 
strated by such analysis of the extensive 
data as the following: 

Ten individuals were selected (and on the 
foregoing basis there is an average of ap- 


proximately sixteen members for each of 


1 patient who had suffered severely 
he removal of the infected tooth. 
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ars with recurring attacks of torticollis, which attacks did not recur a 


Fig. 7. 


tor two ye 


their families) having each of the following 
affections: rheumatism or arthritis, heart 
involvement, break in the nervous system, 
lesions of internal organs. This study is 
made to compare the number of lesions in 
the various members of these families with 
those of the members of each of the other 
This study shows that in the group 


of ten families, or approximately one hun- 


groups. 
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Relation of Periodontoclasia to Susceptibility to Rheumatic Group Lesions. 


Fifteen Typical Families in Each Group—Group II. 
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Absent | 16 

Acquired 63 

Inherited | 144 
One side mild 
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Two sides mild 
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Inherited 483 


Two sides strong | 
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31 40 40 
96 80 33 
201 67 33 
308 93 20 
338 80 20 
754 93 0 


















Table I. 
families in each group). 


dred sixty individuals, when the patient’s 
chief lesion was rheumatism or arthritis, 
there were fifty-nine suffering from this af- 
fection; whereas, in the other three groups, 
the number affected with this type of lesion 
was twenty-four, fifteen, and thirteen, re- 
spectively. In the group with heart involve- 
ment, the figures are fifty-seven as compared 
with seven, nine, and nine; in the nervous 
affections, one hundred forty-two as com- 
pared with nineteen, twenty-five, and thirty, 
and in lesions of an internal organ, ninety 
as compared with nineteen, thirteen, and 
twenty-eight. As important as this observa- 
tion is, it has a vastly enlarged interest and 
use in the light of the next important dis- 
covery, namely, that when 
grouped on the basis of the type of dental 


individuals, 


pathologic condition, and the presence or 
absence of susceptibility, tend to have the 
same unit groups, for it proves to be the 
case that those individuals who have the 
large zones of rarefaction, as illustrated in 
Figures 6-A and 6-B, are the individuals in 


the group with the absence of rheumatic 


Relation of periodontoclasia to susceptibility to rheumatic group lesions 















(fifteen typical 












group susceptibility. By rheumatic group, 


we mean lesions of joints, muscles, hearts, 


kidneys, nervous system, ete., which tend 






largely to develop in susceptible tissues or to 





be aggravated by streptococcal focal intec- 





tions. The accumulating data make the 





mass of evidence so overwhelming that there 





seems no other possible way to account for 





the close association between the type ot 





dental pathologic condition and the type of 





systemic reaction. 

When we take fifteen families as being 
typical of each of these different groups, 
and then divide the last group (namely, 
those with an inherited susceptibility) into 







four groupings (one side mild, two sides 





mild, one side strong, two sides strong) and 





use fifteen families for each, we are able to 





make important observations which suggest 





elements that are involved factors, if not the 





fundamental causes, of some of these phe- 
nomena, Table 1, in 
which the column headed “Susceptibility” 
shows the different classifications as sug- 





This is illustrated in 









gested, and the section headed “Number of 
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Lesions per Group” shows the incidence of 


the rheumatic group disturbances. It will 
be noted that the total number of severe 
rheumatic group lesions (by severe, I mean 
those that have either incapacitated or 


Fig. 8. Streptococci within the sheath of 
a muscle fiber. The tissue was removed 
from the neck of a patient suffering from 
torticollis which completely disappeared af- 
ter the removal of dental infections. Part 
of the tissue was also cultured. (See Fig. 9.) 


caused death) is progressively greater as 
the the 
creases in intensity. There is not oppor- 


inheritance of susceptibility in- 
tunity in this text to review in detail those 
data which have previously been reported. 

In the column headed “Severe and Mild” 
we have included the mild lesions with those 
that are severe (by mild, I mean those that 
have produced severe inconvenience and dis- 
comfort, but not 
death ), and here again it will be noted that 
there is presented the number of these le- 
sions in the different families. 


caused incapacity or 


These data 
suggest that the members of the families in 
the last group (namely, those with two 
sides strong) are subject to a probability 
for the development of these lesions from 
twenty to thirty times as great as those in 
the families of the groups classed as absent 
susceptibility. 
portant factor in each diagnosis, prognosis, 
and treatment, for the factor of safety of 


This furnishes a very im- 


the last of these groups is very much less 
than that of the preceding groups. 
These data immediately suggest the an- 
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swer to the paradox that has produced prob- 
ably more of the differences of opinion than 
any, if not all, other factors combined; 
namely, Why it is, in our general clinics, 
that those patients who apparently have the 
most dental infection in their mouths, as 
judged by flowing pus from fistulas and 
number of broken-down and _abscessing 
roots or suppurating pyorrhea pockets, gen- 
erally present themselves without a history 
of the rheumatic group disturbances, as 
they appear in general or accident clinics? 
Conversely, Why it is that the patients who 
do show severe or frequent breaks with the 
rheumatic group disturbances are so often 
those who have very little evidence of oral 
suppurative, infective processes? Whereas, 
in the former group there is a history of 
recurring tenderness of the teeth to make 
certain that the teeth are infected, in the 
latter group there is usually little or no his- 
tory of such inflammatory reactions or pain- 
ful disturbances. 

If time permitted, we would desire to pre- 
sent many striking illustrations of elective 
localization. Typical of such would be 
shown in Figure 7, in which will be seen 
the rotation of the rabbit’s head from the 
culture taken from the tooth of a patient 
suffering from torticollis, and which was en- 
tirely relieved in the patient by the removal 
of the dental infection. When this animal 
was placed under an anesthetic, its head 
took a natural position only to return again 
when the animal came from the anesthetic. 
Another and perhaps more striking illustra- 
tion is that of a patient suffering from acute 
torticollis which for a week had prevented 
It had been slowly 
developing with increasing severity during 


her from lying down. 


a period of two years, following the plac- 
ing of a questionable type of dental resto- 
(The denture was allowed to cover 
The roots were removed, 


ration. 
embedded roots. ) 
upon which followed, within twenty-four 
hours, a very marked improvement in the 
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neck involvement. At that time a piece of 


the muscle of the neck was removed, under 
aseptic conditions, a part of it being cul- 
tured and another part sectioned. Figure 8 
shows the streptococci within the sheath of 


Fig. 9. 
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ing these studies, similar lesions have not 
developed, except with a few cultures, and 
when they have developed they have been 
characteristic of a large percentage of the 


group inoculated. This patient had no re- 


These rabbits were inoculated with cultures from patients 


with torticollis, one of the two at the upper right with the culture from 
the extracted roots and the other with the culture from the neck 


muscle. 
movement. 
from the culture from the roots. 


a muscle fiber. Cultures were grown from 
the extracted roots and from the excised 
muscle tissue. Each culture was inoculated 
into a group of rabbits. 
several of these rabbits. 
inoculated with the culture from the tooth, 
and another group was inoculated with the 


Figure 9 shows 
One group was 


culture from the muscle. 
rabbits had marked 
and displacement of the head as shown 


Both groups of 


choreic movements, 


in the photographs. 1 have motion pic- 


tures of these two groups of rabbits, 


showing very similar nervous and = mus- 
two 


cular system disturbances. In over 


thousand rabbits which I have used in mak- 


Several rabbits from each group had involvement and choreic 
The lower animal is paralyzed in his hinder extremities 


turn of her torticollis for two years, when it 
developed suddenly on the opposite side of 
her neck with the rotation of her head in 
the opposite direction. tooth was found 
with an exposed pulp beneath a_ bridge. 
Within five hours after the removal of the 
tooth the neck symptoms had practically dis- 
appeared and did not recur. 

Another and very frequently seen illus- 
tration of localization is to be found in eve 
Figure 10 shows the eves 
the 


lower 


involvements. 


of rabbits, with one normal, 
the 
ous stages of corneal ulcer terminating in 


taken 


upper 


while seven ones show. vart- 


complete blindness. Cultures were 
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from teeth of the patient suffering from 
acute retinitis with approximately 1/5 vi- 
sion as reported by the oculist who sent 


him. Five rabbits were inoculated with this 
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sand rabbits, divided approximately equally 
as to sex, such lesions have not developed 
in 2 per cent of female rabbits. In several 
cases, where the patient from whose teeth 


Fig. 10. Eye involvements in rabbit inoculated with 


culture from tooth of patient with acute retinitis. 
Of five rabbits inoculated with 


upper eye is normal. 


The 


this strain, four had acute eye involvement. 


culture, and four developed lesions in one 
or both eyes. 

A striking illustration of involvement of 
the nervous system will be seen in Figure 
11, the roentgenogram of the teeth of a 
patient, a young woman, who is suffering 
from recurring attacks of an obscure ner- 
Four rabbits were inoculated 
Three of 


vous type. 
with the culture from these teeth. 
the four were paralyzed from the center of 
their spines backward. 

Another important localization expression 
that has developed in our work has not, so 
far as I know, been reported by others, 
namely, the very marked tendency of cer- 
tain strains taken from infected teeth to se- 
lect ovaries and tubes. In Figure 12, for 
example, will be seen an ovarian cyst as 
large as a hen’s small egg, which took about 
three months to develop. Six small ovarian 
cysts have developed in a single rabbit after 
inoculation with the culture from the tooth 
of a woman who had been operated on six 
weeks previously for removal of an ovarian 
cyst the size of a large goose-egg. These 
In two thou- 


» 
are also shown in Figure 12. 


the culture was taken was suffering from 
ovarian involvement, a number of female 
rabbits have lesions. Direct 
smears and cultures made from the cyst 
shown in Figure 12 showed Gram-positive 
diplococci which corresponded morphologi- 
cally with those inoculated into the animal 
from the dental infection. I have previous- 
ly reported a number of such cases. 

Our usual method of inoculation has been 
to use about 1 c.c. of an eighteen- to twenty- 
four-hour culture of a strain grown in deep 
ascites tubes dextrose _ brain 
broth, usually with vaseline covering same. 
We have found that the elective localization 
qualities were very rapidly lost, particularly 


developed 


containing 


under aérobic conditions, and that it is more 
important to have a young culture of or- 
ganisms, even though scant in growth, than 
to have an older culture even though the 
latter is rich in growth. We have, for ex- 
ample, been able to produce acute endocar- 
ditis, which caused the death of the rabbit 
in two weeks, with the organisms washed 
from two infected teeth of a young man 


suffering from acute endocarditis. The cal- 
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Fig. 11. 
their spines backward. 





These three rabbits are paralyzed from the center of 
Four were inoculated with the culture from 


the roots of the tooth shown, taken from a patient with severe 


but obscure nervous disturbance. 


culated weight of the organisms injected as 


determined by a count for establishing the 


concentration was in the neighborhood of 
one millionth part of a gram. 

I have done much work by placing in- 
fected teeth beneath the skin of animals 


through the smallest button-hole incision 
that would permit of their entrance, care be- 
ing taken not to contaminate the wound, 
which was carefully closed with sutures and 
sealed. Approximately 75 per cent of such 
teeth caused the death of the animal in a 
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few days or weeks and about 25 per cent be- 
came encapsulated, in which cases the rab- 
bits lived for months and frequently devel- 
oped nephritis and streptococcal pneumonia, 


sometimes after a year. One tooth was 
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a similar manner into another rabbit. In a 
few hours’ time, the rabbit inoculated from 
the patient with encephalitis was having re- 
curring spasms, with gnashing of its teeth 


and spasms of the muscles of the forelegs 





Fig. 
large as a small hen’s egg. 


12. Ovarian cysts produced by dental cultures. The one to the right was as 
The rabbit at the left had six ovarian cysts. 


It had been 


inoculated with the culture from the tooth of a woman from whom had been removed 
six wecks previously an ovarian cyst as large as a goose egg. 


transferred from rabbit to rabbit to see if 
the the organism could be 
Thirty rabbits 


were killed in succession, all but one in six 


virulence of 
broken by this procedure. 
days or less. This tooth had been removed 
from the mouth of a patient suffering from 
encephalitis. The chief symptom was recur- 
ring spasms of the muscles of mastication, 
chest, and arms. These repeated about 
every fifteen minutes and lasted for about 
the 


gnash her teeth so that it would be heard in 


five minutes. In spasms, she would 


the surrounding rooms. <A _ culture was 
made from the above tooth, and inoculated 
subdurally into a rabbit. At the same time 
a culture from a tooth of a patient not suf- 


fering from encephalitis was inoculated in 


and the muscles of mastication very similar 
to the expression in the patient. These two 
rabbits are shown, one in spasm, in Figure 
HS. 

In the light of the later work of Dr. 
Kosenow relating strains of diplococci to 
affections simulating encephalitis, and in 
view of the results of our other inoculations 
with strains from patients not suffering 
from encephalitis, we feel impelled to give 
the these 
symptoms as produced in the rabbit with the 
infection from which the patient was suf- 


consideration to association of 


fering, quite regardless of whether the or- 
ganism involved is a filter-passer or one of 
the streptococcus group. 

lor those who are interested in this phase 
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of the problem I would refer to my recent 
review (1), which is made up almost com- 
pletely of successive series of cases in which 
lesions were developed in animals corre- 
sponding to lesions from which the patients 
were suffering, and with a history of 
marked improvement in a large number of 
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About his teeth were great quantities of 
spirochetal infection, due to an organism 
which is characteristic of periodontoclasial 
lesions. With the reduction of the gingival 
infection, partly by extraction and partly by 
treatment, the patient gained several pounds 
in a few weeks’ time, the afternoon tem- 





Fig. 13. Intradural injection of culture from tooth 
of a patient with encephalitis. The rabbit to the 
right has spasms of the muscles of mastication and 
the forelegs, very similar to those suffered by the 
patient. The rabbit to the left was similarly inject- 
ed with culture from tooth of a patient not suffering 
from encephalitis. It did not develop similar symp- 
toms. 


the patients upon removal of dental infec- 
tions. 


SPIROCHETAL INFECTION OF THE LUNGS 


Several writers have recently stressed the 
importance of spirochetal infections from 
the mouth as primary or secondary invaders 
in lung lesions. Kline and Berger (2) have 
reported sixteen cases that have come to 
autopsy in which the spirochetes were found 
in profuse numbers in the lung lesions. 1 
have reported a case with the following his- 
tory: A man about thirty-three years of 
age had a lung lesion which had been diag- 
nosed as tuberculous. He was running a 
daily temperature, raising a very foul spu- 
tum, also had lassitude and was working 
only part time as a street car conductor. 





Fig. 14. Improvement in lung condition by re- 
moval of severe pyorrhetic teeth from a patient with 
tuberculous symptoms but without tubercle bacilli in 
the sputum. 


perature entirely disappeared, and for a year 
and nine months he has had no return of 
his tuberculous symptoms. Figure 14 shows 
the lung pictures before and six months 
after the removal of his dental infections. 
The diagnosis made by the lung specialist 
was, for the first study, “probable tubercu- 
losis,” and at the time of the second, “no 
evidence of tuberculosis.” He now ex- 
presses doubt whether there ever had been 
a tuberculous infection. Since the patient 
who makes the poor fight against tuber- 
culosis is of the decalcifving type. and 
since the decalcifying type of patient has a 
marked tendency to periodontoclasia, or py- 
orrhea alveolaris, and since pyorrheal in- 
fections are practically always spirochetal, 
there is always a marked danger of spiro- 
chetal involvement from pyorrhea pockets 
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Fig. 15. 


Multiple spontaneous hemorrhages in rabbit causing death in twenty 


hours, from culture from tooth of patient prostrated from spontaneous hemorrhage 


from the gums. 


as a complication with tuberculous infection. 
The spirochete would usually be difficult to 
recognize except as the result of special 
search. 

HEMOPHILIA 


Another very important complication of 
gingival infection which should be empha- 
sized will be found in those types of or- 
ganisms which produce primary and secon- 


dary anemia. Some strains of streptococci 
show marked tendency to hemolyze red 
blood cells. We see these cases frequently 
presenting with disturbances of clotting, and 
death is not infrequent from slow sponta- 
neous hemorrhage from the gums. Such a 
severe case is the following: A young man, 
about thirty vears of age, suffered from 


hemorrhage from his gums for a period of 
three months, practically continuously night 
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and day. On two occasions, he became un- 
conscious from loss of blood and was given 
transfusions. A hemorrhage into the in- 
ternal ear had produced complete deafness 
His clotting time was about 
Close examinations showed 


in that ear. 
ten minutes. 
that the hemorrhage was greatest about his 
pulpless teeth. Cultures from one of these 
teeth inoculated into rabbits produced multi- 
ple spontaneous hemorrhage throughout the 
body. Figure 15 shows the hemorrhages in 
the thigh and kidney of a rabbit which died 
in twenty hours after inoculation with this 
strain. The rabbit practically bled to death 
from hemorrhage into its tissues. With the 
removal of this patient’s infections, and the 
use of a vaccine made from these strains, 
his clotting time was rapidly reduced to 
three minutes and in five weeks’ time he was 
back on the road as a commercial traveller. 
I have reported similar strains that have 
killed animals in eight hours by multiple 
spontaneous hemorrhages. 

Since dental infections are so important a 
factor in health, and even in extent of life 
for so many individuals, we are immediately 
concerned with the responsibility of their 
prevention. This is a problem which pri- 
marily concerns humanity in general, and in 
the healing professions concerns the dentist 
in particular. 
sult chiefly of dental caries. 


Dental abscesses are the re- 
Teeth with 
normal vital pulps give very little trouble 
or concern. When abnormal, however, even 
though vital, they may be an important 
source of infection invading the body. If 
a bone of the body is poorly organized dur- 
ing its formation, its high vascularity makes 
reconstruction not only possible but usually 


effective. This condition does not, however, 


obtain with regard to the teeth. 
ganized or deformed tooth structure re- 
mains deformed during the period of its 
existence. 

It is estimated that 90 per cent of adult 
individuals have dental infection, and of 


Poorly or- 





INFECTIONS—DANGERS 











AND PREVENTION 423 





this number the majority have infected pulp- 
less teeth. 
important as contributing factors, cannot be 
entirely controlled, and since 25 per cent of 
all deaths are estimated to be due to degen- 
erative diseases (over 10 per cent from the 


Since overloads, which are so 


heart alone), a great responsibility falls on 
each individual to have focal infections re- 
moved before sufficient overload, whether of 
age or otherwise, lowers the defense suffi- 
ciently so that the organisms in the focal in- 
fection may bring about a serious break. 

A surgeon has reported to me that he has 
within a period of two or three months re- 
moved seven eyes because of dental infec- 
tion. In consideration of this, how impor- 
tant to those individuals it would have been 
if the dental infections had been found and 
removed before the involvement had oc- 
Periodic 
tremely important for the safety of each in- 


curred. examinations are ex- 


dividual. A boat may sail the seas with de- 
fective planking so long as the weather is 
calm, but the buffet of the storm breaks the 
weakened boards. It is not possible then for 
the boat to be taken into dry dock for the 
repairs which, if placed in time, would have 
prevented the tragedy. Individuals must 
act before, and not during, the storm, with 
regard to dental infections. 

Programs for the prevention of dental 
caries are now capable of preserving in their 
normal state the majority of the teeth that 
formerly have decayed during childhood, 
A de- 


tailed statement of these preventive meas- 


periods of illness, pregnancy, ete. 


ures involves calcium metabolism, a discus- 
sion of which would involve as much space 





as is available for this paper—already over- 
I have considered the question of pre- 


other (3) 


long. 
vention at length in 
(4) (5). 

Our entire viewpoint regarding dental in- 
Whereas formerly 


papers 


fections has changed. 
we looked upon dental caries and gingival 
infections as invasions by specific organisms, 
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we now consider them to be expressions of 
the characteristics of the soil. 
primarily concerned with the specificity of 
the host, rather than with the specificity of 
the organism. 


We are now 
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Physical Signs over Cavity in Pulmonary 
Tuberculosis. Kennon Dunham and Arthur 
P. Derby. Am. Rev. Tuberc., January, 1928, 
p. 22. 

The 
lack of dependability of physical signs in de- 
and localizing pulmonary abscesses. 


authors show the inconstancy and 


tecting 
The article was not written primarily to con- 
trast the value of X-ray evidence with that 
of physical signs, but it strikingly does so. 
Seventy-one cases were studied: eight cases, 


according to physical signs, showed cavities, 
Of the 


but none could be shown by X-rays. 
other sixty-three, the X-ray showed 100 cav- 
ities. Ten of these were autopsied and all 
showed cavities as described, one being in the 
lower lobe instead of middle. 

The physical signs found most dependable 
as indicating cavity, were dullness, localized 
coarse rales, pectoriloguy, tubular breathing, 
and amphoric breath sounds. Of these, dull- 
ness seemed to be the only constant sign, but 
it was never localized and, in the lower lobe 
cavities, was frequently absent. But as dull- 
ness occurs in so many other pulmonic condi- 
tions, it is not in any sense a positive sign of 


cavity. The other signs occurred very irreg- 


ularly, ranging from 64 per cent to as low as 
4 per cent. Dullness, localized coarse rales. 
and positive sputa, the authors believe, are al- 
most positive for cavity. 

They call attention to the danger of being 
too positive of the presence of cavity because 
of the presence of certain physical signs, and 
also to the danger of ruling out cavity be- 
cause certain physical signs do not exist. They 
quote Bendove as saying the absence of all 
classical physical signs of cavitation does not 
negate the presence of cavity. We may have 
silent cavities, and, also, all the physical signs 
of cavity when none exists. 

They call for a revision of our physical 
signs and a truer evaluation of their worth. 
A new study of the significance and limita- 
tions of physical findings is greatly needed. 
This statement is true and is no doubt ap- 
plicable to the whole domain of physical diag- 
The time-honored respect 
certain physical findings in other conditions, 
as well as cavity, no doubt explains many 


nosis. accorded 


arguments and the apparent discrepancy be- 
tween physical and X-ray findings. 
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THE DIAGNOSIS OF EARLY INFECTIONS IN THE PLEURAL 
CAVITY, ESPECIALLY IN THE LUNGS 


3y W. H. WALLACE, M.D., F.A.C.P., Attending Radiographer, the M. E. Hospital, 
3ROOKLYN, N. Y. 


HE “regular” profession of medicine 

has fought every great advance of 
thought that has made it “regular’’: 

it was so in Jenner’s time; it was so in 
Lister’s time; in Koch’s, and it is so to-day. 
It has taken fifteen years of steady fight 
by the radiologists to prove to the internists 


that a good set of radiographic plates can 
show more to the trained eye as to condi- 
tions in the chest than can be revealed by 
auscultation, palpation, and percussion. In- 
deed, there are still many internists to be 
convinced. 

Fifteen years ago I had to beg, borrow, 
and steal chest cases from the three hospi- 
tals with which I was connected, to get 
enough material to develop a technic and 
get experience in interpretation. To-day 
there is hardly a case of chest pathology 
coming on the service of general medicine, 
in the hospital with which I am connected, 
that is not sent to the X-ray room. Do the 
internists who said ten or fifteen years ago 
that it was “all humbug,” acknowledge their 
error: Not so that you can notice it. The 
statement to the patient to-day is: “Go up 
to the hospital and we will take a set of 
X-rays and after I see them I will give you 
an opinion.” So is the patient instructed, 
and when the internist has your report, he 
will look learnedly at the plates and convey 
the diagnosis to the patient, who will often 
protest violently at your moderate fee, 
claiming a “picture” is worth no such 
money, 

However, the purpose of this paper is not 
to rail at the inequalities of the profession, 
but, rather, to help by iteration and demon- 
stration, if possible, to a better and more 
careful interpretation of our plates. 


1Read before the Radiological Society of North America, 
at Milwaukee, December, 1926. 


I will limit this study to the more chronic 
infections, tuberculosis, cancer, syphilis, and 
the spreading infection from the abdomen, 
leaving the pneumonias and other acute in- 
fections for another time. 

For a number of years I was opposed to 
stereoscopic plates of the chest, the reason 
being that I had been brought up, so to 
speak, on lateral stereoscopy, than which 
there is no greater fraud. After a visit to 
Trudeau where I saw the wonderful Sar- 
anac technic, I was a convert to vertical 
stereoscopy, the technic that is without flaw, 
in my opinion. 

It goes without saying that one must be 
familiar with both the gross and microscopic 
anatomy of the normal thoracic contents be- 
fore he is prepared to weigh the varying 
delicate lights and shades of a properly ex- 
posed and developed set of radiographs of 
the thorax. Photographic technic is easily 
learned, but interpretation is not so easily 
learned; it is largely a process of exclusion, 
experience, and intuition—the ability to 
translate lights, shades, and shadows into 
terms of pathology. 

As I have said, the prime requisite is to 
know the shadows of the normal chest, and 
there comes the difficulty: Where is one go- 
ing to find a normal chest in this industrial 
age? I personally have been seeing over a 
thousand chest cases a year—more than ten 
Not all 


were taken for lung pathologv—many were 


thousand in the last fifteen vears. 


for heart conditions and for fractured ribs 
and what-not—vet I cannot remember a 
single case in which there was not some sign 
of present or past pathology. Knowing 
this, it behooves us to be very careful not to 
confuse obsolescent shadows with active 


processes, and, in the absence of apparently 
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active processes, to weigh the evidence of 
these old markings in the light of the pa- 
tient’s history and symptoms. I am not 
yet convinced that we can ignore that one 
greatest single factor in making a diagno- 
sis—the history of the patient. 

Roughly stated, a normal chest will show 
no torsion or exaggeration of the bronchial 
tree. The apices of the lungs will be well 
aerated and free from shadow of any 
kind. The bifurcations of the right lower 
bronchus will be shown clearly and the arch 
of the diaphragm will be shown clear-cut 
and free from shadow and the pleura will 
be evenly lighted all over the chest. Given 
such a picture, I judge we have a normal 
lung and chest condition. 

Undoubtedly, the most common infection 
in the chest is tuberculosis, and, as it is the 
most insidious, I will leave it until the last. 

Probably the most common mistake made 
in chest diagnosis is in that subtle, creeping 
infiltration appearing above the right dia- 
phragm, which is often not seen until there 
is quite a shadow in the lower chest. It 
follows abdominal operations most fre- 
quently, but is often incidental to pus tubes 
and cholecystitis. I have seen such a case 
diagnosed as cancer, empyema, or pneumo- 
as a basal 
If seen early, there is no ex- 


nia, and—lI am ashamed to say 
tuberculosis. 
cuse for mistake, but when the lesion has 
gone on for a considerable length of time 
it might be mistaken; even then, such a mis- 
take is due to a lack of balanced judgment, 
for there is the history of abdominal in- 
volvement to point a way to diagnosis. Pri- 
marily this is a lymphatic condition, a 
lymphangitis, if you choose, the lymphatics 
acting as a passageway for the colon (or 
other) bacillus to reach the pleura. 

The walls of the pleura behind the dome 
of the diaphragm are a congenial breeding 
ground for germs, the speed of development 
depending, of course, on the type of or- 
ganism. The diaphragm is pushed up be- 
yond its natural location and often obscures 
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what is going on behind it. I consider a 
diaphragm that is arched up beyond its nat- 
ural point as indicative of a subphrenic ab. 
scess or abdominal infection of some sort, 
whether or not I can see shadow in the lung. 
Not all subphrenic abscesses show this char- 
acteristic condition, but all abnormally high 
right diaphragms mean _ infection 
them. 

In the absence of a positive Wassermann 
the early shadows of a luetic infection of 
the lungs are not diagnostic. These shad- 
ows are of many types and forms, and in 


below 


my experience are always in the parenchyma 
and not bronchial and are usually unilateral, 
and can be diagnosed only by exclusion. 

Then there comes our old enemy—carci- 
noma. 

In the early days of the craft, this was 
considered to be a secondary condition, a 
metastatic affair, but in the light of our 
present knowledge we have to admit that 
it is often a primary condition, and toler- 
ably frequent. My own observation, how- 
ever, does not lead me to believe it to be as 
Practically 
every primary case I have seen has started 


frequent as some writers claim. 


in the glands in the mediastinum or hilus. 
This is also true of sarcoma, and, for the 
sake of brevity, I am classifying all types 
of malignancy together. 

I am afraid that those who adhere to the 
theory of its origin in the parenchyma have 
not troubled to take good lateral plates of 
the chest. I cite a recent case: a woman 
about fifty years of age showed the early 
markings of a soft parenchymatous infil- 
tration in the left lower lobe. There was 
no bronchial infiltration at all, and no ap- 
parent hilus shadow, that is—no more than 
an average individual of her age would 
show. However, a lateral plate revealed en- 
larged glands in the mediastinum and, with 


a negative Wassermann, we were forced to 


agree with the clinicians, who based their 


diagnosis on loss of weight and cachexia. 
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I have no record of the number of cases 
of cancer of the lungs I have seen during 
the past twenty years, but I have done a 
great deal of hospital work and so have seen 
a number, and I can recall only two cases of 
parenchymatous infection—and I have some 
doubt if they were truly so. 

Now, “Why,” you may ask, “is this so?” 
And I answer: “It is because primary can- 
cer never (or seldom, if you dislike dog- 
matic statements) appears where there is no 
friction or irritation.” The lungs are singu- 
larly free from irritation; they are enfolded 
in the pleura and are lubricated and glide 
smoothly in their allotted spaces. 

However, in the mediastinum it is differ- 
ent. There is the eternal pulsating of the 
aorta, rubbing against the mediastinal 
glands, and the heart muscle rubbing against 
the hilus—certainly enough cause to pro- 
duce irritation. The hilus and the medias- 
tinum are richly served by glands, and, due 
to friction, these become irritated and en- 
large and thus you have all the necessary 
elements for a malignancy—and it is there 
you usually get it. 

The earliest markings on your plate, then, 
are in the mediastinum, and spreading out 
from it into the parenchyma. Sometimes 
there is nothing to be seen in the flat plate 
but a little “fuzziness” under the arch of 
the aorta. 

Mediastinitis is a misnomer—there is no 
such entity. 
carcinomatous glands; in such enlarged 


It is always sarcomatous or 


glands, with no bronchial or lymphatic in- 
filtration in the upper lobes of the lungs, it 
is never tuberculous. It is malignancy or 
lues, and usually the former. 

This brings us to the more frequent and 
more talked-about condition—tuberculosis. 

I am not going to weary you with fig- 
ures and classifications. Those of you who 
have done any considerable amount of lung 
work know that pulmonary tuberculosis as- 
sumes many varied characteristics. [ will 


show a slide of a tuberculous blood stream 
infection in a right upper lobe. The clinical 
diagnosis was lobar pneumonia, as the onset 
was sudden, but it did not clear up and was 
accompanied by excessive sweating. The 
plates were taken about two weeks after the 
onset of the acute symptoms and I based 
my diagnosis on the light, but marked, 
shadows that were not accompanied by any 
bronchial infiltration, and the fine, seed-like 
clusters of shadows. Perhaps, also, I was 
prejudiced by the appearance of the patient: 
he was exhaused and looked tuberculous. 
About two months later bacilli were found 
in the sputum. This, however, is a very 
rare type of case, but acute miliary tubercu- 
losis is not rare. Such cases we see fre- 
quently, and, were it not for the record, we 
might well pass them by. I am sure all are 
familiar with this seed-like mottling through 
both lungs, much as we see in the plates of 
workers in marble-cutting plants. 

However, the type we have to be most 
cautious about is the common tuberculous 
infection that starts in the hilus as a little 
nest of fuzzy nodes and gradually extends 
upward and outward in the upper lobes. 
These cases, however, if we can get them so 
early, can be diagnosed in the first month 


or two. When you have a properly exposed 
plate and you see on it a little collection of 
nodes—nests, as it were—just under the 
arch of the aorta, on the left side (most of 
them are on the left), or opposite this on 


the other side, and springing from this focus 
the little fanlike shadows that Dunham 
speaks of, you have the earliest shadows of 
the most common type of pulmonary tu- 
berculosis. In no other condition do you 
get this characteristic shading; if seen, it is 
absolutely diagnostic of tuberculous infec- 
tion. Naturally, we do not always get the 
cases so early and later other shadows in- 
tervene that somewhat obscure the picture. 

These early cases come to the physician 
because they tire easily. They are usually 
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fearful lest they are going to break down: 
possibly they have a little night sweat; yet 
the physical examination shows no lung 
trouble, no prolonged expiration, no rales, 
no anything. Many of them are young 
nursing mothers, who complain that they 
cannot nurse their babies. If there ever was 
a class of patients where radiographic diag- 
nosis is indicated, it is this one. Stereo- 
radiographs give the picture I have pre- 
sented—nodes in the hilus, radiating infil- 
tration upward and outward, and usually 
thin heart muscles through which you can 
see the bronchi. 

Six months’ rest away from home, free 
from all work and worry and out in the 
open air, and these cases come home with a 
good color, with “pep” regained, and their 
radiographs will show the infiltration to 
have disappeared and nothing to remain but 
a few dried-up nodes in the hilus. Too 
often the clinician will say that they never 
had pathology in the chest and that they 
have wasted time and money, but neglect of 
these early cases only too often leads to a 
fatal termination. Unfortunately, we get 
these cases much later, as a rule, and if we 
radiologists have a mission in life at all, it 
should be directed toward convincing the 
general practitioners that we can diagnose 
these cases early. 

Now we have the basal infections to con- 
sider, and here I weaken. If there ever was 
anything calculated to send a radiologist to 
an early grave it is these so-called basal 
tuberculous infections. They are hydra- 
headed, and, in my experience, it is only by 
exclusion that many can be diagnosed. Of 
course, a certain percentage of them con- 
form to a standard picture, but there are 
many (and their number seems to be in- 
creasing) that present puzzling variations. 
I suppose I have made as many mistakes in 
these cases as any one else, but in all ob- 
scure ones I want to collaborate with the 


clinician; I want to get all the facts in the 
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case, remembering that I am a_ physician 


first and a radiologist second. 


No one knows better than myself the lim- 
itations of this paper. I probably have said 
nothing that has not been said before, and 
said better. I just wish to add this advice: 


Never attempt to interpret a film when you 


are tired, certainly not an obscure one. 
The reading of chest films is 
the hardest thing we have to do, and should 
never be hurried. 


Never hasten. 


How a man can go over 
two or three dozen chest films in a day and 
do justice to the patients and to himself, I 
do not know. After I have gone over a 
half-dozen sets of chest films (new cases) 
I grow weary and have to do something 
else until I get over my “brain fag.” 
one’s life may be hanging on your decision 
in a particular case and you owe it to the 
patient and to yourself to give him the best 


Some- 


you have. In doubtful and obscure cases 
you are entitled to the history and the phys- 
ical findings so that you may correlate all 
the facts in the case. Don’t be satisfied with 
poor films: it is possible to get good ones. 
I repeat—do not hurry, and do not try to 
interpret films when suffering from brain 
fag. The patient is paying for the best you 
have to give, so see that he gets it. 


DISCUSSION 


Dr. W. W. Wasson (Denver): What is 
there more difficult to portray and to in- 
terpret than the early lesions of the lungs? 
What part of the body shows a wider 
variety of disease than the lungs? Let us 
consider the course of an infection: first, 
we must have an implantation of the infect- 
ive germs, then the germs must develop at 
their site and later produce symptoms. 
These symptoms I refer to as the clinical 
symptoms. Then we may have physical 
findings. Now, in spite of everything, it 
cannot be a part of the radiological function 
to endeavor to portray the very earliest im- 
plantations. If we can portray the early 
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lesions at the time of the clinical symptoms, 
then certainly we are doing well. I recall 
a patient who died from miliary tuberculo- 
sis of the meninges and intestinal tract, in 
whose case we had a radiograph of the 
chest and also a radiograph of the postmor- 
tem lungs. The radiographs were entirely 
negative, and yet, upon dissection and mi- 


croscopic study of those lungs, we found 


giant-cell formations along the bronchi and 


the distribution of the bronchial arteries. 
In other words, this case had tuberculosis 
of the lungs, but too early for the radio- 
graph to portray it. 

Dr. Wallace feels that the technical dif- 
ficulties can be easily overcome. Such has 
not been my experience; I believe that it is 
very difficult to take an accurate radiograph 
We must first understand the 
anatomy that we are endeavoring to por- 


of the chest. 
tray. The earlier the lesions we wish to 
portray, the more accurate must be our 
knowledge of this anatomy and of the struc- 
tures composing the linear markings, the 
hila of the lungs, etc. We must also have 
a rather clear understanding of the physiol- 
ogy of the lungs, the involuntary motions 
that take place necessitating rapid exposure. 
I know that there are a great many who 
are still unable or unwilling to endeavor to 
cope with the intrathoracic motion. 

In speaking of shadows upon the radio- 
graph, we must remember that those shad- 
ows are results of years of life. Many of 
the nodes we see are not nodes of recent 
affairs, but, rather, nodes that started early 
in infancy. In making up a conception of 
the chest, this factor must be taken into con- 
sideration. The connective tissue of which 
we talk so much is continuously increasing 
from the time of birth. Infection of the 
lungs takes place early and progresses in 
various stages. Therefore, in order to prop- 
erly interpret any particular shadow upon 


the chest, we should pay attention, not nec- 
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essarily to its position but to its character, 
and say from its character whether it is or 
is not pathologic. 

One point that Dr. Wallace left with us 
which I appreciate very much was his em- 
phasis on the clinical history. It is one 
thing to find a shadow in the chest and it is 
another thing to say that it is the condition 


producing the symptoms of the patient. 


Dr. The 
thing about the paper was this: I do be- 


WALLACE (closing) : main 
lieve that a large percentage of those cases 
can show something on an X-ray film which 
indicates pathology before the clinician can 
hear it with his ear or trace it by physical 
findings. I know that you cannot reproduce 
those things on slides, and I brought two 
plates which are not as early as some I have 
had. On those plates, I think any free- 
minded person will say he can see some- 
thing though he may doubt whether some 
of the things are pathological or not. Some 
of these cases do not need hospitalization ; 
they can live at home, but are best away 
from home if there are worries and fric- 
tion in the home life. Examine those same 
cases after three or four months, and you 
do not find that fine bronchial infiltration 
any more. I want to draw your attention 
in those early cases to those little nodes at 
the bifurcation of the bronchi that have soft 
shadows around them and near the spine. 
When I find 


those fine radiating bronchi extending to 


These are always pathologic. 


the sides and apices, I am quite convinced in 
my own mind that I am seeing a very early 
We have a number 
Some have gone to Saranac 


tuberculous infection. 
of these cases. 
and been accepted there for treatment. 
After a time—six months, ten months or 
whatever the time may be—they come back 
again. If we have the opportunity to make 
an examination (and in quite a few cases 
we have had, because five or six of our 
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nurses have been among the number), we 
have found the infiltration I am speaking 
of—that little fine stuff (it may be lym- 


Cancer of the Lung, with a Report upon 
24 Cases. Oskar Klotz. Can. Med. Assn. 
Jour., September, 1927, XVII, 980. 

The author reports 24 cases of cancer of 
the lung, which occurred in 2,900 necropsies. 
This comparative frequency of occurrence 
shows that the condition is not the rarity it 
was formerly supposed to be. 

Nothing can be stated definitely concerning 
the manner in which these tumors arise, 
neither does the record of these cases suggest 
any relation between the occupation of the in- 
dividual and the development of lung malig- 
nancy. Predisposing causes include certain 
chronic diseases of the lung, operating by 
means of the chronic injury they do to the 
lung tissue. The site of origin of the tumor 
in 23 out of the 24 cases was in the bronchial 
structures and not in the parenchyma of the 
lung. Metastasis to distant parts of the body 
occurred in all cases but one. 

The bronchial origin of these tumors is 
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phatic, but I am not sure about that )—has 
disappeared and these nodes are now little 
hard affairs, if any be left. 


significant from a diagnostic standpont, since 
differentiation from benign tumors can be 
made only by the bronchoscope. Not one of 
the cases reported could be definitely demon- 
strated to be a primary sarcoma of the lung. 

The prognosis is hopeless, the duration of 
life averaging seven months. 


L. J. Carter, M.D. 


The Effect of Roentgen Rays on the Kid- 
ney. David A. Willis and Albert Bachem. 
Strahlentherapie, 1927, XXVII, 121. 

This is a brief summary of investigations of 
pathological changes in the kidney of dogs, 
following the application of large and small 
doses of roentgen rays. A detailed account of 
the work has appeared in the October, 1927, 
issue of the American Journal of Roentgen- 
ology and Radium Therapy. 


E. A. Poute, M.D. 











UROGRAPHY—COMMON 


ROGRAPHY, that is, pyelography, 
ureterography, and cystography, is a 
modern procedure. Von Zeissel, in 
1902, outlined the bladder by means of an 
opaque medium. Kellar, in 1904, in- 
troduced pneumocystoradiography and al- 
though this is in common use abroad, it has 
never become popular in the United States 
because of the pain of distention and the 
emphysema of surrounding tissues. Voelck- 
er and von Lichtenberg, in 1906, used 
colloidal silver suspension for outlining both 
the bladder and the kidneys. Two years 
later Albarran and Ertzbischoff confirmed 
their work in a report before the French 
Urological Association. Braasch, in 1910, 
popularized pyelography in the United 
States, and in 1911 Sir John Thomson- 
Walker introduced it into England. In the 
early days numerous accidents and fatalities 
occurred, due to over-injection, with tear- 
ing and infiltration of the kidney paren- 
chyma and resultant abscess formation, and 
to the toxic agents entering the blood stream. 
Poirier, in 1891, first demonstrated the 
ready communication which may exist be- 
tween the kidney pelvis and the general cir- 
culation in the presence of too great pres- 
sure. He injected water into the ureter and 
observed it flow out through the renal veins. 
Similar observations have been repeatedly 
made by later investigators, and Lewin and 
Goldschmidt, in 1898, were so impressed by 
the ease with which material passed from 
a distended pelvis into the circulation that 
they wrote concerning “the communication 
between the bladder and the heart.” In 
1925, Graves reported that, following the 
distention of the bladder with a fine sus- 
pension of carbon particles, there was a sub- 
sequent regurgitation into the ureters and 





_1Read before the Nevada State Medical Association, Reno, 
Nevada, Sept. 24, 1927. 
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DIAGNOSTIC ERRORS? 





wide distribution of the particles into dis- 
tant organs, the route of invasion from 
pelvis to blood stream being a vascular one 
and not through the tubules. 

The fatalities that followed pyelography 
ten or twenty years ago were directly due 
to excessive pressure (syringe) and _ indi- 
rectly to the toxicity of the reagents used. 
Sodium iodide, the common pyelographic 
medium of to-day, is harmless when injected 
intravenously, hence pyelography has _be- 
come practically “fool proof.” Over-injec- 
tions merely spoil the films and cause the 
patients a few hours or days of discomfort; 
even extra-renal extravasation is non-toxic 
(Fig. 1). 

Because of their simplicity, syringe injec- 
tions are used by many urologists who 
naively explain that they have such delicate 
touch that they never over-inject. (Manom- 
eters attached to syringes, however, show 
that a pressure of from 250 mm. to 300 mm. 
is attained without the operator appreciat- 
ing the fact that he has exceeded 25 mm. ) 
The same futile explanations are offered as 
were used by those who injected meningitis 
serum with syringes in the 1912 epidemic 
and promptly had deaths. 

A ring stand with a 2 ft. rod, and two 50 
c.c. graduated burettes with necessary con- 
nections represent an ideal equipment. An 
elevation of 18 inches is generally sufficient 
to fill the pelves, and that without the pa- 
tient suffering any pain. However, rarely 
any danger is apprehended up to a height of 
36 inches. After from 4 c.c. to 10 cc. has 
slowly run in, the column remains station- 
ary, indicating that the pelves are filled. 
Double pyelograms should always be made 
unless there are specific contra-indications, 
the principal one being marked impairment 
of kidney function, as indicated by a very 










Fig. 1. Rupture of hydrone- 
phrotic sac discovered by pyelog- 
raphy, and followed by immediate 
successful nephrectomy. (Cour- 
tesy Dr. Charles P. Mathe.) 
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Fig. 2, Case 1. Tumor of kidney 
diagnosed in normal case because’ ure 2 
the tip of a No. 8 Garceau cath- 
eter passed into upper calyx and 
the combination of excessive pres- 
sure from the syringe injection 
and the stiffness of the catheter 
caused it to bend across the ver- 
tebral column and plug both eyes 





Fig. 3, Case 1. Diagram of Fig- 


with mucosa. 


Deaths have been attributed 
to double pyelography which were really due 
to the anuria following the shock of instru- 
mentation, either from the passage of the 
cystoscope or of the ureteral catheters. 
Recently, I have seen two cases of anuria 


low phthalein. 


following urethral instrumentation: a tem- 
porary anuria of four days following a 
simple cystoscopy, and anuria and death 
following the dilation of an old stricture 
with a 20 F. sound. (The surgeon feared 
a ruptured bladder but autopsy showed 
practically no urethral trauma, and very 
little normal renal tissue.) If double pyelo- 
grams had been made in these cases, that 
procedure would have been considered re- 
sponsible. 


Double pyelograms are important to the 


roentgenologist and urologist as they allow 
comparisons of the two sides, and although 
kidney pelves present numerous normal 
bizarre variations, those of each individual 
are very much alike. Furthermore, there is 
an economic side, for if the pyelograms are 


made separately the patient is subjected to 
double expense throughout. 

Those who are staunch advocates of uni- 
lateral pyelography continue to lavage, with 
impunity, both kidney pelves with 1 per cent 
silver nitrate, or 3 per cent mercurochrome, 
often plugging the catheters for five minutes, 
but fear to use harmless 12 per cent sodium 
iodide as the irrigating solution and make 
the films during the process. 

When the general condition of the patient 
or technical difficulties preclude cystoscopy, 
cystography will often furnish the desired 
information as to bladder pathology. Fur- 
thermore, it often supplements the informa- 
tion obtained at cystoscopy. 

The following brief case reports, and 
roentgenographs, illustrate some diagnostic 
errors due to incomplete or defective exam- 
ination. 

Case 1 (No. 94). A normal kidney di- 
agnosed malignant tumor because of filling 
defect and displacement of ureter beyond 


the midline. N. M., female, age 39. Ex- 
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cellent health until 15; variety of complaints 
since that age, including several operations, 
and for the past nine years pain in right 
flank radiating to shoulder. Because of 
ptosis of right kidney, patient was given a 


‘2 


ta ood ie 


3 






Fig. 4, Case 1. Same as Figure 2, 
catheter withdrawn and showing mi- 
nor calyx which suggested an incom- 

plete filling. 
kidney belt in 1922. On Jan. 13, 1927, 
while recuperating from an influenza attack, 
pain in upper right quadrant and fever re- 
sulted in a kidney investigation. The first 
filling was done with a syringe through a 
stiff catheter and the eyes were apparently 
in contact with the mucosa and _ partially 
plugged by it (Figs. 2, 3, 4). 
of tumor was made from the film. 


A diagnosis 
The 
second film, showing normal kidneys, was 
made with gravity pressure (Fig. 5). 

Case 2 (No. 1132). Extravasation of 
pyelographic medium, due to stone in ureter 
and syringe pressure, between layers of pel- 
vic fascia. R. H., male, age 54, first seen 
Sept. 20, 1927. A mulberry stone with a 
hole in the center, gradually closed and 
caused a complete blocking of the infected 
left kidney, with resultant severe systemic 
reaction. Attempts to cystoscopically dis- 
lodge the stone were unsuccessful. A 
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catheter was passed up to the obstruction 
and then sodium iodide injected with a 
syringe; this undoubtedly dilated the ureter 
below the stone and possibly some passed 
around the stone. The stereoroentgeno- 


Gravity pressure 


Fig. 5, Case 1. 
used. 


graphs show the tip of the catheter broken 
against the stone (Fig. 6) and an extravasa- 
tion outside of the ureter following this 
maneuver (Fig. 7). For several days the 
patient complained of pain at the bladder 
neck; otherwise there were no untoward 
symptoms. The stone, which lay in the pel- 
vic spindle of the ureter, was removed by 
ureterotomy. 

(This extravasation is apparently not an 
unusual occurrence in ureteral stone cases, 
as Dr. George Hartman recently obtained a 
similar film. ) 

Case 3 (No. 1009). Stones in the pros- 
tate, removed through endoscope. C. T., 
male, age 60, first seen April 22, 1927, com- 
plaining of pyuria. A suprapubic pros- 
tatectomy in 1923 had been followed in six 
months by a complete retention, which was 
cured by a punch operation. The flat plate 
showed stones in bladder (Fig. 8), but 
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Fig. 6, Case 2. Catheter broken against stone, 
and extravasation of sodium iodide. 


cystogram located them in prostatic urethra 


and the trickle of sodium iodide (Fig. 9) 
indicated that the stones were interfering 
with the function of the external sphincter, 
the internal sphincter having been destroyed 
by the operations. The stones were crushed 
with alligator forceps and removed through 
a Young’s urethroscope. 
Case 4 (No. 392). 
hypertrophy of prostate and other bladder 
pathology as the cause of “total disability” 
C. J., male, age 58. 


Cystogram showed 


in a medico-legal case. 
Patient, while working in a mine, was struck 
on the right knee by a pulley (Sept. 24, 
1924), and the following day, because of 
the swollen, tender leg, he was admitted to 
the company hospital. Increasing difficulty 
in voiding culminated at end of a week in 
Attempts at catheter- 
ization failed, and suprapubic cystotomy 


complete retention. 
was done. He was then sent to San Fran- 
cisco. A cystoscopic examination was made 
through the fistula and the bladder neck re- 
ported normal. Furthermore, three con- 
sultants agreed that the prostate was not 


Fig. 7, Case 2. Retrovesical extravasation from 


ureter. 


enlarged by rectum. Surgical closure of 
fistula was twice unsuccessfully attempted. 
The case had become a medico-legal one, as 


the persistent vesical fistula was alleged to 


_ Fig. 8, Case 3. Stones in the prostate appear to be 
in the bladder because of the angle of the film. 
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be indirectly due to nervous changes initi- 
ated by the blow on the knee. 

On Nov. 11, 1924, when I first saw him, 
a rectal examination disclosed the charac- 
teristic elasticity of benign prostatic hyper- 





Fig. 9, Case 3. Cystogram showing 
stones in prostate. As a result of a 
previous suprapubic prostatectomy 
the internal sphincter has permitted 
the sodium iodide to trickle into the 


urethra. 





trophy. The cystogram indicated the same 
diagnosis; it showed an enlarged prostate, 
trabeculated bladder and diverticulum be- 
hind the dilated left ureter (Fig. 10). A 
cystoscope passed through the urethra with 
little difficulty and showed a trilobed hy- 
pertrophy, two stones in the bladder and 
two diverticula. Operation confirmed these 
findings but supplemented them in that the 
large stone was of the dumb-bell type arising 
from a third diverticulum. 

Case 5 (No. 1107). Osteomyelitis of the 
left pubis and right tubercular epididymitis 
diagnosed hydrocele of the right cord. W. 
J. W., male, age 63, widower. On April 4, 
1927, the patient struck himself in the groin 
with the A lump 
formed, probably a hematoma. An old 
right hydrocele was present and eventually 
a fluctuating tumor 5 cm. in diameter ap- 
peared in the groin, tentatively diagnosed 


handle of a_ shovel. 
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as hydrocele of the cord. Because of an 
acute pulmonary condition a general anes- 


thetic was not used. The scrotal hydrocele 


was first removed and the wound closed, 
then the fluctuating tumor in the groin was 





Fig. 10, Case 4+. Cystogram show- 
ing hypertrophied prostate, divertic- 
ulum and numerous cellules, and re- 
flux up dilated left ureter. 






opened and there was a free discharge of 
pus. The surgeon made counter-drainage at 
the junction of the scrotum with the thigh 
and inserted tubes. The scrotal wound 
healed but the others did not. This failure 
was attributed to syphilis, although blood 
Wassermann was negative. 

I saw the patient on Aug. 26, 1927. At 
that time a spontaneous fistula had devel- 
oped in the scrotum, which led to a hard, 
indurated right globus minor. A section 
was taken from the fistulous tract and the 
characteristic giant cells of tuberculosis were 
found. The inguinal fistulas were injected 
with lipiodol and it was found that one led 
to an osteomyelitis in the left pubic bone 
(Fig. 11). 


Case 0 (No. 114). Rupture of the dia- 


phragm; all symptoms following pyelog- 
I. H. C., age 67, the wife of a re- 
1922 


raphy. 


tired physician, first seen Nov. 9, 
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complaining of infected urine. The total 
phthalein was normal; the differential 
phthalein equal and normal; cultures from 
left kidney sterile; right contained colon 


bacillus. Pyelograms were then made with 


Fig. 11, Case 5. Tuberculous osteo- 
myelitis of left pubes and surgical 
fistula of right groin injected with 
lipiodol. 


an aluminum cone pressed down tight in 
the abdomen of the 148-pound patient. The 
electric apparatus was apparently not well 
grounded for when the current was turned 
on there was a ring of blue flame about the 
cone and the patient with a shriek struggled 
to sit up, but was held down by the cone. 
She was taken back to her room in a state 
of collapse and left the hospital about ten 
days later complaining that “the electricity 
had paralyzed her heart, stomach and 
bowels.” The roentgenologist reported “hy- 
dronephrosis on the right; infected kidney 
on left;—tuberculosis (7).” 

Three weeks later both kidneys were 
sterile. J repeated the pyelograms and 
Heart and 
stomach trouble persisted, and for months 


they were reported normal. 


she was treated by an excellent internist for 
“intestinal flu,” neurasthenia, ef cetera. 


The fact that all of her symptoms dated 
from the electrical shock (static or what 


not) experienced at her first pyelography 


made it necessary that the cystoscopist be 
assured that there was no pathology in the 


Fig. 12, Case 6. “Rupture of dia- 
phragm.” Cardia of stomach lies in 
front of heart shadow and is out- 
lined by the bismuth, the bulk of the 
test meal having settled to the base 
of the hernia when the patient as- 
sumed the upright position. 


stomach that could be attributed directly to 
the aluminum cone and indirectly to the 
electric short circuit. On July 16, 1923, 
she was referred to Dr. W. W. Boardman 
and he found a diaphragmatic hernia, the 
“heart trouble” being due to the stomach 
mechanically interfering with the move- 
ments of the heart (Fig. 12). 
ance carrier accepted liability and paid for 


The insur- 


the operation, which was performed by the 
chief of the surgical service of the hospital. 
He reported that ‘on retraction of stomach 
downward, the esophageal opening of the 
diaphragm was observed to be approximate- 
ly 8 cm. in diameter, extending to the left 
side. Through this opening the cardia of 
the stomach protruded and when this was 
removed a definite sac, composed of ap- 
parently fatty tissue and peritoneum, with- 
drew.” 





In 
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Inasmuch as all symptoms originated im- 4. Any patient who will tolerate bilateral 
mediately after an accident during pyelog- ureteral .catheterization is a subject for bi- 
raphy, and the insurance carrier accepted lateral pyelography; in one case the kidney 


liability for operation, this hernia of the pelves are lavaged with silver nitrate and in 


diaphragm should be considered as a com- 


plication of urography. 


SUMMARY 


1. Pyelography was a procedure fraught 
with danger ten vears ago, but to-day, be- 
cause of the universal use of harmless 12 
per cent sodium iodide as the opaque medi- 
um, it is no more dangerous than the pas- 
sage of an urethral sound. 

2. The ideal method of injection is by 
gravity, using two burettes held in a clamp 
18 inches to 24 inches above the patient. 
Under-injection results in erroneous diag- 
nosis and over-injection (with syringes) 
merely spoils the films and causes the patient 
a few hours or days of discomfort. 

3. Bilateral pyelograms are very com- 
forting to the roentgenologist for most 
abnormalities that occur on both sides are 
congenital and not the result of acquired 
pathology. 


the other with sodium iodide. 


5. 


Single pyelograms subject the patient 


to an unnecessary double expense. 


6. 





Six cases are reported, in abstract, 

with roentgenographs— 

(a) Filling defect in normal kidney 
diagnosed malignant but due to 
stiff No. 8 Garceau catheter and 
syringe pressure. 

(b) Retroperitoneal extravasation of 
sodium iodide at the level of the 
stone following ureterogram. 

(c) Stones apparently in bladder 
found to be in prostate, with in- 
competent internal sphincter due to 
suprapubic prostatectomy. 

(d) Cystogram showing hypertrophy 
of prostate, ct cetera. 

(ce) Osteomyelitis of pubis keeping 
open surgical sinus of opposite 
groin. 

(f) Rupture of the diaphragm, a 
complication (7) of pyelography. 





CARCINOMA OF THE SPLENIC FLEXURE OF THE COLON? 
By JAMES A. EVANS, M.D., and EDWARD T. EVANS, M.D., La Crosse, Wisc. 


HE object of this paper is to pre- 

sent the roentgenological diagnosis of 

this relatively rare condition and to 
discuss the salient points in etiology and 
symptomatology, with an outline of the sur- 
gical treatment based on a review of the 
different methods described in the literature. 
The literature reviewed for the past twenty 
years includes statistics concerning splenic 
flexure carcinoma among other carcinoma- 
tous conditions of the large bowel, but very 
few articles deal with carcinoma of this par- 
ticular locality per se. Hartwell presents an 
exhaustive study of this subject, based on 
six eases. The French surgeons, so skilled 
in colectomies, naturally have added much 
to the surgical technic. American literature 
for the most part deals only with statistics 
on this subject. 

The etiology is usually considered as 
traumatic. Carcinoma of the splenic angle 
is consistently one of the rarest of colon 
carcinomata, that of the descending colon 
alone being more rare. As a rule it is of a 
scirrhous, adenocarcinomatous, slowly grow- 
ing, slowly metastasizing, ring-constricting 
type. However, it has been reported as of 
a rapidly fungating type, following mucous 
colitis ulcers. 
the splenic angle occurs as a malignant de- 
generation of polyps in this area. 

Because of the nature of the lymph drain- 
age in this locality to the mesenteric lymph 
nodes lying so close to the flexure and 
through the suspensory ligament of the 
splenic angle, the process, unless rapidly 
malignant, may be checked early and is 
relatively amenable to surgical procedures. 


More rarely, carcinoma at 


Uncomplicated, the symptoms are those 
of gradually increasing constipation, rare 
diarrhea, almost never bloody stools, and 


Read before the Twelfth Annual Meeting of the Radio- 
logical Society of North America, at Milwaukee, Dec. 1, 
1926. 


often no loss of weight. Obstipation, with 
pain over the cecum due to distention, and 
symptoms referable only to the obstipation 
are the rule until the case progresses to 
sub-obstruction requiring a physician’s at- 
tention. The most dangerous and common 
complication is perforation with abscess for- 
mation at the carcinomatous area, as shown 
in several cases of Hartwell’s series. 

The prognosis is good in uncomplicated 
cases provided the patient withstands opera- 
tion. With improvement in technic the 
mortality has dropped in the last ten years 
from 60 to 16 per cent. 

In consideration of the operative technic, 
certain salient points are stressed. A pre- 
liminary cecostomy should always be per- 
formed to restore muscular tone of the 
large bowel proximal to the carcinoma and 
to relieve the post-operative distention so 
often attendant on large bowel surgery. 

The operative incision should allow wide 
exposure. In ail but the case of the very 
thin individual, a subcostal oblique incision 
or the transverse incision, as recommended 
by Desmarest, is best. Several points in 
technic, if followed, make this an almost 
bloodless operation. 

Lardennois describes a most easy method 
of mobilization of this portion of the colon. 
He writes: “Pull the greater omentum and 
the transverse colon out of the abdomen 
and reflect them upward. If slight traction 
is then made upward on the omentum and 
downward on the colon, numerous delicate 
peritoneal folds will be seen passing from 
the omentum onto the colon. Divide some 
of these carefully, close to the gut, and sep- 
arate the omentum from the colon without 
buttonholing both layers of the omentum. 


Separate the omentum as widely as possible 
Now bur- 


from the transverse mesocolon. 
row across under the suspensory ligament 
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of the splenic flexure, and divide. (This 
is avascular.) Cut the parietal peritoneum 
along the descending portion of the splenic 
fexure and mobilize the flexure, turning it 
forward to expose the vessels contained in 


Fig. 1. Thirty-hour head of 
column held up at splenic flexure: 
dilatation of transverse colon 
proximal to obstruction. 


note filling 
flexure. 


the anterior fold of peritoneum. Ligate the 
vessels separately, and resect.” 

Depending on the type of carcinoma and 
the lymph gland involvement found, one 
will resect more or less of the colon on 
either side of the affected area. But in a 
resection it is of paramount importance to 
estimate and so mobilize the segments that 
the stump of the transverse colon can be 
approximated to the stump of the descend- 
ing colon or sigmoid without tension. A 
slight rotation of one loop on the other is 
advantageous in the end-to-end anastomosis 
to bring the more avascular portion of the 
gut in approximation with the vascular por- 
tion. 

Opinions are divided as to which type of 


anastomosis to carry out. Desmarest now 


favors end-to-end anastomosis unless there 
is considerable tension of the loops, and 


many American surgeons favor this method 


also. Drainage is preferable, as large bowel 


surgery is invariably septic. The convales- 
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Fig. 2. Barium enema given to 
meet head of thirty-hour column: 
defect at 
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cence is stormy and attended with much 
distention, which worries one for a time, 
but, in the absence of peritonitis, it usually 
responds to irrigations through the prelim- 
inary cecostomy. 


Fig. 3. “Napkin ring” carci- 
noma at splenic flexure: ulceration 
above constriction. Note glands 
in mesentery close to bowel wall 
inside the angle. 


splenic 


The report of the diagnostic procedure 
used in a typical case follows: 
Case No. 20592. 


school teacher, age +9, was admitted No- 


The patient, a widowed 


vember 30, 1925, for severe pain in the low- 
er right quadrant. 
relevant to the present illness except for an 


Her past history was ir- 


attack of epigastric pain fourteen years be- 
fore, suspected of having been due to gall- 
Since that time she had had much 
for 


stones. 
gas and belching and sour stomach, 
which she took soda to obtain relief. 

Her present illness started three days be- 
fore entry, with sudden sharp pain in the 
lower right quadrant, so severe that it caused 
her to scream. This pain occurred at regu- 
lar intervals for three days, each time being 
relieved after a few minutes, with a rum- 
bling of gas through the intestines. Two 
doses of salts the first day, and three enemas 
the second day failed to produce a bowel 
movement. Morphine hypodermically failed 
to relieve the pains, 
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Fig. 4+. Nests of carcinoma cells infiltrating 
submucosa and muscularis: marked fibrous tissue 


present. 


She did not appear very acutely ill on en- 
trance. The only physical findings were a 
distention in the right lower abdomen, and 
colonic tenderness, most marked in the left 
upper quadrant. 
The urine contained a trace 
of albumin; the white blood count was 
7.200; the The 
Graham-Cole test gave a normal gall-bladder 


No mass was palpable in 
the abdomen. 
icteric index was 5. 
shadow eight hours after injection of lode- 
kon, and there was fair emptying one hour 
after a fat meal, in spite of the patient’s 
having vomited most of the meal. A barium 
enema flowed in easily as far as the first 
two inches of the descending colon at the 
splenic flexure. Here there was a marked 
delay, the clysma finally flowing by the nar- 
row point and filling the transverse colon 
poorly because of the slow passage by the 
obstruction. The transverse colon appeared 
dilated. Vigorous palpation and shifting in 
all positions failed to fill out this narrowing. 
Observation six and twenty-four hours, re- 
spectively, after defecation of the barium 
enema showed a.hold-up of. barium at-the 
splenic flexure. 


Fig. 5. Gas in the splenic angle. 
This case was operated on for 
carcinoma—nothing found. The 
patient gave a history of consti- 
pation, with bloody stools. <A 
hemorrhoidectomy several months 
later cured her symptoms. The 
smoothness of outline—in spite of 
defect—should have led to the 
correct interpretation. 


3arium meal studies revealed a large six- 
hour gastric residue, with vigorous gastric 
peristalsis. There was a slight stasis, dilata- 
tion, and visible peristalsis in the second and 
third portions of the duodenum. The jeju- 
nal loops were also dilated, with marked 
intestinal peristalsis visible. At six hours 
there was a marked ileal residue and the 
head of the column had just begun to fill 
the cecum. At thirty hours the head of the 
column was held up at the splenic flexure. 
The transverse colon was slightly dilated 
proximal to the splenic angle (Fig. 1). A 
barium enema was now given to meet the 
head of the thirty-hour column. The clysma 
flowed in easily as far as the splenic flexure, 
where, at the first two inches of the descend- 
ing colon, there was evident a marked irreg- 
ular narrowing of the lumen beyond which 
the meal from above had not passed and be- 
yond which the barium enema from below 
had difficulty in penetrating (Fig. 2). 


At operation an annular carcinoma of 


the descending arm of the splenic flexure 
Lardennois’ 
technic, as described above, was followed 


was removed by cautery. 
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Fig. 6. 


above the point of narrowing. 


as closely as possible, except that lateral 
anastomosis was made, with the white line 
of the descending colon applied slightly an- 
terior to the white line of the transverse 
colon. 

A week after this operation it was found 
necessary to perform an ileostomy and 
colostomy at the site of anastomosis to con- 
trol distention, and to establish drainage 
for a low-grade peritonitis which was pres- 
ent. Irrigation of the colon was now estab- 
lished and convalescence progressed satis- 
factorily. At present, two years later, the 
colostomy has closed and the patient is per- 
fectly well. 

The specimen removed showed the usual 
“napkin ring” type of constricting carci- 
noma of the colon, not admitting the tip of 
the little finger. 
just above the constriction. 


An ulceration was present 
Six 


glands were found close to the bowel, but 


small 


none farther out in the mesentery. 

The microscopic report was as follows: 
Ulceration, with infiltration of submucosa 
and muscular coats by ascinae composed of 
malignant carcinomatous cells of epithelial 


origin. At times the adenoid character is 


lost -and there are strands of infiltrating 


cancer cells resembling medullary careino- 


ma. Mitotic figures are frequent. Marked 
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Spasm of descending colon, with 
dilatation, gas, and dilution of barium enema 


FLEXURE 


Fig. 7. Normal colon after course 
of anti-spasmodics and bland diet. 


fibrous tissue reaction. Adenocarcinoma, 
no metastases in the glands, chronic inflam- 


matory adenopathy. 
DISCUSSION 


Clinically and pathologically this was a 
fairly typical case of carcinoma of the large 
bowel. The rarity of its location at the 
splenic flexure and the clarity with which 
it was demonstrated roentgenographically 
prompted its report. 

Carman suggested the following roent- 
genological differential diagnosis from car- 
(1) Gas; (2) insut- 
ficient quantity of the enema; (3) fecal 


cinoma otf the colon: 


matter; (+) spasm; (5) extrinsic tumors; 
(6) pressure of bony parts; (7) adhesions; 
(8) 
lesions of the intestines. 


diverticulitis, tuberculosis and other 
Of these, diver- 
ticulitis and spasm offer the most difhculty 
in the region of the splenic flexure and 
descending colon. A diverticulitis with 
much hypertrophic inflammatory reaction 
may be impossible of distinction trom can- 
cer till careful microscopic study has been 
made, Roentgenologically, the demonstra- 
tion perhaps twenty-four or forty-eight 
hours after defecation of the barium enema 
may show diverticula, filled, which tailed to 


be visualized with the colon entirely tull 





442 


A defect due to gas sometimes leads to 
operation, as in the case illustrated (Fig. 5). 

This patient was operated on in another 
service than ours, but only after two barium 
enemas and a meal by mouth had revealed 
the same constant defect. The defect in 
this case, however, is too smooth and sharp- 
ly outlined and should arouse suspicion. 

To avoid such serious error, three barium 
meals six hours apart and at least two bari- 
um enemas, one after the exhibition of 
belladonna to physiological effect, should 
always be employed as checks. Even signs 
of dilatation of the colon, gas, and dilution 
of the barium clysma proximal to the ob- 
struction may be misleading, as in the fol- 
lowing case (Fig. 6). 

This patient refused an operation ad- 
vised by us, and, when placed on an 
irritable colon régime, with anti-spasmodics, 
quickly regained her normal weight. Her 
diarrhea, constipation, and tenesmus disap- 
peared. A third barium enema now showed 
no pathology. 


CONCLUSIONS 


1. The splenic flexure is second only to 
the descending colon as the rarest site for 
carcinoma of the large bowel. 

2. The symptomatology is that of carci- 
noma of the large bowel elsewhere between 


the cecum and rectum. Right-sided pain is 
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common, as in the case presented, due to 
cecal distention. 


3. Pathologically, carcinoma at the 


splenic flexure is usually of the “napkin 


ring,’ constricting adenocarcinomatous type. 

4. Carcinoma at the splenic flexure js 
relatively amenable to surgical treatment be- 
cause of slow metastasis, the possibility of 
bloodless resection, and fairly easy anas- 
tomosis. 

5. Preliminary cecostomy should always 
be performed. 

6. A typical case of carcinoma at the 
splenic flexure is reported. 

7. Roentgenologically, care must be 
taken to distinguish gas or spasm of the 
colon in the region of the splenic flexure 
and descending colon from the filling defect 
of carcinoma. 
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THE SECOND INTERNATIONAL 
CONGRESS OF RADIOLOGY 


Those members of the American frater- 
nity of radiologists who have not yet met 
with a distinguished group of their foreign 
colleagues will surely have a treat in store 
during the Second International Congress 
of Radiology, to be held at Stockholm next 
July. 


Under the leadership of that prince of 
scientific good fellows, Gésta Forssell, this 
meeting will take on the aspect of a festival 
as well as a real world’s congress, for if 
we may judge by the London conference 
two years ago, the one at Stockholm will 
perhaps draw together even a more dis- 


tinguished aggregation than ever. Those 
who know our genial host, Forssell, love 
him; and those who have not had that pleas- 
ure will have a splendid opportunity to meet 
him at his best and in his own home town. 
He is surrounded by a staff of able and 
genial associates and assistants, and those 
seeking radiological knowledge in Europe 
will attain from this group a rich supply. 
The city of Stockholm is one of the 
world’s most beautiful. It is of great scien- 
tific as well as historic interest, and is lo- 
cated in the very center of a summer fairy- 
land. Around and back of the city are 
beautiful wooded hills, upon which are 
dotted many ornate and comfortable homes 


which reflect culture, peace, and prosperity. 
Immediately in front of the city is a placid 
fjord, or bay, dotted with islands, and the 
panoramic view over this seascape is one of 
rare beauty. In the month of July, even 
the hour of midnight is not sufficient to 
erase the splendid daylight vision from the 
eye. 

This opportunity to visit Scandinavia un- 
der such conditions is one which will prob- 
ably not soon again occur to radiologists, 
and everyone is urged to make a special 
effort to so arrange plans for next year that 
he may be able to participate. 

The scientific program will, no doubt, cor- 
relate and bring to the visiting radiologist 
the gist of the world’s present achievements 
in the realm of roentgen rays, radium, and 
subjects of allied interest. The social fea- 
tures will be varied and interesting, and 
those who have been fortunate enough to 
sample real Scandinavian hospitality on for- 
mer occasions will repeat their pleasant ex- 
Those who have not 
been to Sweden before will return home 
with the knowledge and conviction that 
never before have they had a better vaca- 
tion period, wherein pleasure and _ profit 
were so bountifully distributed. 


periences next July. 


ALBERT SOILAND, M.D. 





AMERICAN COLLEGE OF 
RADIOLOGY 


The American College of Radiology will 
hold its annual meeting at Minneapolis. 
The chancellors will meet on the evening of 
June 12; the will be held 
June 13. 


convocation 
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SECOND INTERNATIONAL 
GRESS OF RADIOLOGY 


CON- 


STOCKHOLM, JULY 23-27, 1928 


H. R. H. The Crown Prince of 
President, ProFEssor Dr. GOsTA 
Forss—ELL; Hon. Secretary-General, Dr. A. 
RENANDER; Hon. Treasurer, AUG. NACH- 
MANSON, Esq. 


Patron: 
Sweden. 


PROGRAM NOTES 


Sections.—The transactions of the Con- 
gress will be conducted in four different sec- 
tions: 

(4) Roentgen Diagnostics; 

(B) Roentgen- and Radiumtherapy ; 

(C) Radiobiology and Heliotherapy ; 

(D) Radiophysics Medical Elec- 


trol PV. 


and 


Work will proceed simultaneously in the 
four sections. 

The meetings will be held at Riksdags- 
huset (House of Parliament). 

Papers.—Of the 203 papers of which no- 
tification has been filed already, 66 pertain 
to Section A, 53 pertain to Section B, 45 
pertain to Section C, and 39 pertain to Sec- 
tion D. 

Notification of a number of papers from 
America, exclusive of the above, has been 
made, the titles of which have not yet been 
communicated. 

Within the four sections papers dealing 
with the same or similar subjects will be 
To 


each such group will be allotted a definite 


arranged in one and the same group. 
period of time. Papers within each group 
of subjects will commence to be read at the 
exact hour specified in the program, inde- 
pendently of whether all papers in the pre- 
ceding group are finished or not. Time for 
each paper, maximum, fifteen minutes. In 
discussion, each speaker is restricted to five 
minutes 


iy special invitation the following more 
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comprehensive papers will be read at gen- 
eral congressional meetings: 

R. Batu (Italy): 
tics of the Digestive Tract. 

1. HoLTHUSEN (Germany): 


Roentgen Diagnos- 
Radiobiol- 


. Jacmes (1.3. A.): 
.. Knox (England) : 
Ci. ReGAup (France): 
A. Reyn (Denmark): 


Chest Diagnosis, 
Roentgentherapy, 


Radiumtherapy. 


Heliotherapy. 

These meetings will be held in Hall A 
(Riksdagshusect) and the time for each pa- 
per is limited to thirty minutes. In discus- 
sion, each speaker is restricted to five min- 
utes. 

By special invitation the following mem- 
bers have undertaken to read papers on the 
subject of instruction and training in medi- 
cal radiology: 

V. AttscHuc (Czeckoslovakia ). 

J. BeLor (France). 

Fr. BENARD GUEDEs ( Portugal). 

P. FLEMMING-MOLLER (Denmark). 

1, FORSSELL (Sweden). 

>. A. HEYERDAHL (Norway). 

. M. Hickey (America). 
HoizKNECHT (Austria). 

. Mayer (Polen). 
MELVILLE (England). 

H. Meyer (Germany). 

M. NEMENow (Russia). 

F. Perussia (Italy). 

Other members invited to read papers on 
this subject have not yet given any definite 
reply. 

These papers will be read at Konserthuset 
(Concert Hall) in connection with the open- 
ing ceremonies. 

Each paper will be restricted to fifteen 
minutes and will not be followed by any 
Written 


however, will be accepted for publication in 


oral discussion. contributions, 
the transactions. 
All papers read by request (“invited pa- 


pers”) will be read at joint meetings. 











PUBLICATION OF THE TRANSACTIONS OF THE 


CONGRESS 


The Executive Committee of the Con- 
gress has decided to publish in extenso after 
the Congress the papers specially invited. 
The “notified papers,” on the other hand, 
will not be published i ¢.rtenso in the trans- 
actions, the Committee having deemed it 
appropriate to leave it to the individual 
member to decide where he wishes to pub- 
lish his paper. 

Detailed abstracts of all the papers, ex- 
cept those on instruction and training in 
medical radiology, will be published in one 
volume and sent to the members prior to the 
Congress. 

Contributions to the discussion following 
“notified papers” will not be published. 

Papers invited, with corresponding con- 
tributions to the discussion, and the ab- 
stracts of all “notified papers” will be pub- 
lished in two volumes as a supplement to 
One volume will com- 


’ 


Acta Radiologica. 
prise the papers specially invited on chosen 
subjects in radiology, besides the abstracts 
of all “notified papers.” The second volume 
will comprise the papers pertaining to in- 
struction and training in medical radiology. 
The price of these volumes will be an- 


nounced later. 
MEMORANDA FOR MEMBERS READING PAPERS 


Typewritten manuscripts of the papers 
invited must be delivered to the Secretary- 
General by July 27, 1928, at the latest. Ab- 
stracts (not exceeding 1 page octavo, about 
400 words) should reach the Secretary- 
General by April 1, 1928 (for U.S. A. and 
Canada, Dr. G. EF. Pfahler, Philadelphia, 
Pa., by April 1, 1928, at the latest). 

The abstract should be accompanied by a 
statement as to where the paper is going to 
Such statement is intended to 
Papers and 


be published. 
be printed with the abstract, 
abstracts not submitted within the stipu 
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lated time cannot claim to be issued in the 
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published transactions. 

-apers specially invited, and all the ab- 
stracts, should be written in English, 
French, or German. 

The Executive Committee wishes to ex- 
press the hope that members of the Con- 
gress will also, in the reading of papers and 
in discussions, make use of one of these 
three languages. In any member 
should wish to read a paper in any other 
language, notification to that effect should 
reach the Secretary-General before April 1, 


1928. 


case 


LANTERN SLIDES 


In all rooms where meetings are held 
there will be an opportunity of projecting 
diapositive pictures on the screen. The pic- 
tures should be mounted on glass and be of 
standard size (8.2 X 8.2 cm., 8.5 X 10 em., 
or 9X 12 cm.). 
arrange all illustrative material (including 


Speakers are requested to 


radiograms, curves, tables, ete.) in the form 
of diapositive slides. All slides should be 
marked with a number in the lower right- 
hand corner, indicating the order in which 
they are to be shown. The boxes containing 
the slides should be marked with the name 
of the speaker and with the number of the 
paper as appearing in the volume of sum- 
maries. Should any member wish to make 
use of any other form of projection or il- 
lustrative material, will he please notify us 
to that effect before the end of April? 
rHE PORTRAIT CATALOGUE 
Members whose portraits have not been 
received by July 1, 1928, cannot reckon on 
getting them inserted in the portrait cata 
logue, which will be supphed to the mem- 
bers at the commencement of the Congress. 
On the back of the portrait the follow 
Name in 


full; title and main appointment; vear of 


ing data should be turnished: 


birth, and place of residence, 
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ACCOM MODATION 


Members of the Congress are reminded 
that rooms can be reserved for them through 
the Congress office. Orders for rooms must 
have reached the office before July 1, 1928. 


MEMBERSHIP 


Notification of membership in the Con- 
gress should be sent in writing to the Sec- 
retary-General, the membership fee of 40 
Swedish Crowns being included. On re- 
ceiving the notification the Secretary-Gen- 
eral sends a membership card by return of 
post. Send in your notification in good 
time so that the Committee may see to your 


comfort. 

Medical men and non-medical members 
of radiological societies are entitled to par- 
take in the Congress. 

The last day of notifying of membership 
in the Congress is July 1, 1928. 


PASSPORTS 


Attention is drawn to the fact that mem- 
bership cards are valid as passports in 
Sweden and on entering and _ leaving 
Sweden. In other countries, on the other 
hand, such cards cannot take the place of 
passports. 


EXHIBITION 


At the end of the notification time, 
twenty-seven firms had announced their in- 
tention of partaking in the radiological ex- 
hibition. 

In connection with the papers on instruc- 
tion and training in medical radiology, an 
exhibition is also being arranged of hand- 
and text-books, as well as current journals 
on medical radiology. 


RECEPTIONS 


Monday, July 23, in the evening: mem- 
bers are invited by the Swedish Congress 
Committee to a reception at the Restaurant 


“Berns Salonger.” Dress: informal. 


His Majesty the King will receive the 
members of the Congress at the Royal Pal- 
ace, the 24th of July. 

Wednesday, July 25: 
City of Stockholm 
Hall). 

Thursday, July 26: Subscription dinner 
at the Grand Hotel Royal. Dress: evening- 


Reception by the 
at Stadshuset (Town 
Dress: evening-dress. 


dress. 
LADIES’ PROGRAM 


A special program for the ladies who ac- 
company the members will be issued at a 
later date. 

SPORT 


Opportunities will be afforded members to 
play golf, tennis, etc., during the days of 
the Congress. 


NOTIFICATION OF ADDRESS 


Members of the Congress who cannot be 
reached by post from Sweden at their resi- 
dence during the weeks immediately preced- 
ing the Congress, are requested to forward 
in good time to the Secretary-General an 
address to which communications, if any, 
may be sent. 

All postal matters pertaining to the Con- 
gress should be addressed to: The Secre- 
tary-General, Second International Congress 
of Radiology, Sophiahemmet, Stockholm, 
Sweden. 


Stockholm, March, 1928. 


GostTa ForssE.x, M.D. 
President, 

AXEL RENANDER, M.D. 
Secretary-General. 





THE NEXT ANNUAL MEETING 


THE SCIENTIFIC EXHIBIT 

The Committee in charge of the Scientific 
Exhibit, to be shown at the Fourteenth An- 
nual Meeting of the Society, in Chicago, 


during the week of December 3 to 7, inclu- 
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The Drake Hotel, Chicago, headquarters for the Fourteenth Annual Meeting of the Society, Dec. 3-7, 
hibits will be held in the hotel. 
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sive, are organized with the purpose of 
collecting from the membership and effec- 
tively presenting a splendid display of films. 
The prevailing idea is that individual ex- 
hibits should, in so far as possible, cover 
certain subjects or anatomical regions, as, 
for example, exhibits covering studies of the 
gall bladder, of certain portions of the 
gastro-intestinal tract, of the urinary tract, 
of the head, of the osseous system, ete. [Ex- 
hibits presenting problems in research work 
are desired. 
this character are more desirable than single 
films. 

Institutions and organizations engaged in 


In general, group, studies of 


research work in radiology are asked to par- 
ticipate in this exhibit. 

The exhibits will be listed and classified 
and a complete catalogue of the exhibit pre- 
sented to each individual in attendance. 
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Ample space, with adequate lighting and 
ventilation, is and _ the manage- 
ment of the Drake Hotel have given the 


assured, 


Committee assurance of co-operation in 
making all arrangements for a properly pre- 
sented Scientific Exhibit. 

The members of the Committee are: Dr. 
Robert A. Arens, Chairman, Dr. C. J. Chal- 
lenger, and Dr. Paul G. Dick. 


HOTEL RESERVATIONS FOR THE ANNUAL 
MEETING 

It is not too early to make reservations 
now. Communicate with T. J. Ronayne, 
M.D., Chairman of the Hotels and Lodgings 
Committee, West Suburban Hospital, 506 
North Austin Boulevard, Oak Park, Illinois, 
or with the Drake Hotel, Lake Shore Drive 


and North Michigan Avenue, Chicago. 





REPORT OF THE COMMITTEE ON 
RADIOLOGICAL FRAUDS AND 
IMPROPER PRACTICES’ 

Some of the remarks made by counselors 
from various parts of the country seem to 
indicate that this specialty is threatened by 
dangers which are more or less peculiar to 
radiology. It seems that in different parts 
of the country fee-splitting, masquerading 
under various disguises, is becoming rather 
prevalent. If one were to attempt to find 
the source of these various tendencies and 
to classify them, he would give first place 
to the organizations, corporations, or com- 
panies selling stock to physicians and sur- 
geons and encouraging these men to refer 
their cases to X-ray laboratories operated 
and owned by such corporations or com 
panies, in the hope of receiving dividends 
upon their stock; and, of course, the more 
cases referred, the larger the dividends, The 


iMead at the Thirteenth Annual Meeting of the Radiolog 
tal hociety of 


» Shek, 2, 1927 


North America, at New Orleans, Nov, 24 





plan constitutes, stripped of its business 
terminology, nothing more nor less than an 
offer of a financial inducement to physicians 
to refer their cases to certain X-ray labora- 
tories. Then we have another type of or- 
ganization which is rather innocent on its 
face but which offers discounts to members 
That is to say, if the 
member refers his cases to the laboratory in 


of the organization. 


which he is financially interested, he may 
have charges for X-ray services made to 
himself, and then he may take a discount of 
20 or 25 per cent or more and collect the 
As a matter of 
fact, there is no restriction whatever to the 


full fee from the patient. 


fees this man may charge; he may obtain 
his X-ray services on a small-fee basis, and 
then take his discount and charge his pa- 
tient a large fee for the same service. This 
creates a rather dangerous situation. Some 
of these laboratories which operate as stock 
companies are operating without a roent- 
yenologist in charge, the members them- 
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selves claiming they are quite competent to 
make their own interpretations, their own 
fluoroscopic observations, and to prescribe 
treatment. Some of them employ a physi- 
cian as a figurehead, who is supposed to pass 
upon cases coming to the clinic, but he ac- 
tually does not. The diagnosis is made by 
the technician and the physician’s name is 
signed to the report. 

Now, in order to bring this matter before 
the Society and try to get something con- 
crete done we have prepared a set of reso- 
lutions upon which we ask your approval. 
The question will arise, of course, in all of 
your minds, as to what good this may ac- 
complish. It seems to your Committee that, 
if it does nothing more, it will place us on 
record with a certain definition of commer- 
cial X-ray laboratories and unethical X-ray 
laboratories; it will define clearly what we 
regard as ethical practice and as unethical 
practice. With that backing, we can go be- 
fore our own local medical societies to ob- 
tain their support in cleaning up this situa- 
tion in various localities throughout the 
United States. Here are the resolutions 
which we have to present: 

WHEREAS: 
coming prevalent in various parts of the 
United States, which threaten the welfare 
of radiology, affecting the practice of this 


Certain practices are be- 


branch of medical science in a peculiar, del- 
eterious, and harmful manner, and 

WHEREAS: It is an important func- 
tion of any medical organization to protect 
its specialty from the harmful effects of im- 
proper, unethical, or dishonest practices, 

BE IT RESOLVED: By the Radiolog- 
ical Society of North America, in Executive 
Session at its Thirteenth Annual Meeting, 
that: (1) Radiological diagnosis is a con- 
sulting specialty of medicine, the chief fune- 
tion of which is to aid practitioners of other 
specialties and of general medicine in the 
diagnosis and treatment of disease; (2) 
that it is improper and unethical for any 
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radiologist or any organization practising 
radiology to offer discounts or commissions, 
or other financial inducements, to attract 
patients either directly or through reference 
by other physicians; (3) that it is unethical 
for any radiologist or organization prac- 
tising radiology to make charges to referring 
physicians for services rendered, but that all 
such charges must be made against the pa- 
tient for whom such services are rendered; 
(4) that a commercial X-ray laboratory is 
defined as one which advertises to make 
radiographic or fluoroscopic examinations 
for physicians and surgeons for the avowed 
or apparent primary purpose of financial 
gain; (5) that it is improper and unethical 
for any radiologist to become affiliated with 
a commercial X-ray laboratory; (6) that a 
stock company or corporation with physi- 
cians and surgeons as stockholders, offering 
dividends as an inducement to refer cases 
to a laboratory owned and operated by such 
company or corporation, is unethical, and 
that such dividends be regarded in the same 
light as commissions or discounts. A group 
of physicians may properly own and operate 
an X-ray department or laboratory, provid- 
ing the earnings therefrom are employed 
for the advancement of the science of radi- 
ology or other branches of medicine or the 
maintenance and improvement of service 
to patients, but not as an inducement to 
stockholders to refer cases in the hope of 
receiving greater dividends. 

RESOLVED: (7) That an X-ray lab- 
oratory is to be considered unethical it 
therefrom emanate diagnostic reports based 
upon the radiologic observations of tech- 
nicians who do not possess a medical degree 
or license to practise medicine. 

The mere signature of a physician to such 
reports is to be regarded as an evasion of 
this rule unless such signatory has actually 
made the observations and drawn the con 
clusions upon which such reports are based. 


BE TT FURTHER RESOLVED: (1) 
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That no radiologist engaging in unethical 
practice according to the above definition 
shall be eligible to membership in this So- 
ciety, and that no technician affiliated with 
an unethical or commercial laboratory shall 
be eligible to registration; (2) that a copy 
of these resolutions be forwarded to each 
state medical society with a request that they 
be published in the official Journal; (3) 
that a committee be appointed to obtain the 
official approval of these resolutions by the 
American College of Radiology, the Amer- 
ican College of Surgeons, and the American 
College of Physicians. 





SECOND INTERNATIONAL CON- 
GRESS OF RADIOLOGY, 
STOCKHOLM, JULY 
23-27, 1928 
LITERARY EXHIBITION’ 


As an important complement to the trans- 
actions of the Congress in what concerns in- 
struction in medical radiology, the Com- 
mittee of the Congress has decided to ar- 
range a literary exhibition on the Congress 
premises in the Riksdagshuset (House of 
Parliament), such an exhibition to com- 
prise all text- and hand-books on the sub- 
jects of roentgen diagnostics, radiotherapy 
(roentgen-, radium-, and _heliotherapy), 
medical electrology and radiophysics, and, 
finally, instruction and training in medical 
radiology, published during the last five 


years, as well as the last complete volume 
of all radiological journals. 

The Congress Committee takes pleasure 
in inviting all publishers interested to par- 


1A similar notice appeared in RapioLocy, April, 1928, 


p. 349. It is repeated here for emphasis. 
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ticipate in the literary exhibition of the Sec- 
ond International Congress of Radiology. 
“Aktiebolaget Nordiska Bokhandeln,” te. 
Stockholm, has kindly undertaken to ar- 
range this exhibition and will also be at the 
service of those members of the Congress 
who may wish to order books or journals, 
We are convinced that all publishers con- 
cerned will support us in our endeavor to 
make radiological literature known in the 
different countries by exhibiting all text- 
and hand-books published during the last 
five years, as well as any other original 
works on the above-named scientific sub- 
jects, in addition to the last complete volume 
We would ask all 
publishers desirous of participating to be 
good enough to communicate, with as little 
delay as possible, with Aktiebolaget Nor- 
diska Bokhandeln, Stockholm, Sweden. 
GOsTA ForssE.tt, M.D. 
President. 


of radiological journals. 


A. RENANDER, M.D. 
Secretary-General. 





A COMMUNICATION FROM DR. §S. 
GILBERT SCOTT 
London, March 9, 1928. 
The Editor, 
RADIOLOGY: 

Dear Sir: I note in my paper which 
appeared in RapioLocy in October, 1927 
[page 337], that, owing to a clerical error, 
I mentioned that the voltage should not ex- 
ceed 70,000 instead of 170,000. However, 
I leave it to you to decide whether you think 
it worth while drawing attention to this in 
some future issue. 

Yours faithfully, 
[Signed] S. GitBert Scort. 
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Polypus of the Small Intestine. J. G. 
MacDougall. Can. Med. Assn. Jour., Au- 
gust, 1927, XVII, 914. 


The chief interest of polypus of the small 
intestine seems to center around it as a cause 
of intussusception. Prior to this climax, how- 
ever, it may long be a producer of periodic 
attacks of severe pain, and should be borne 
in mind as among the causes of abdominal 
colic. 

The author reports a case with most inter- 
esting features. 

A patient who had suffered for years from 
so-called indigestion, and who had recently 
begun to have paroxysmal attacks of pain, de- 
veloped a severe pain across the upper ab- 
domen, accompanied by vomiting and _faint- 
ness. 

Barium enema showed a narrowing or ap- 
parent obstruction at the splenic flexure. 
X-ray examination of the gall bladder was 
negative. No barium was given by the mouth. 

At operation, nothing abnormal was found 
in the large bowel. The ileum and jejunum 
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were collapsed to a point 8 inches from the 
beginning of the latter. Here a mass was 
felt, which on exploration proved to be a poly- 
pus within a three and a half inch long intus- 


susception. 
L. J. Carter, M.D. 


Actinomycosis: A Report of Five Cases, 
with Four Autopsies, Two Showing In- 
volvement of the Central Nervous System. 
P. O. Snoke. Am. Jour. Med. Sci., January, 
1928, p. 69. 

This author reports five cases of actinomy- 
cosis starting in (a) jaw, (b) chest wall and 
lung, (c) vertebrz and lung, (d) abdomen, (¢) 
tongue. Four of these came to autopsy. Ra- 
dium and roentgen-ray therapy are considered 
of value in treating those lesions upon the 
surface or close to the surface. In one case 
where the tongue was involved, X-ray treat- 
ments were given to the cervical glands; a 
series of twelve treatments during one month, 
the factors being 2 minutes, 5 ma., 9-inch gap, 
5 mm. Al.; 50 S.T.D. 

(Note by W. W. W.: This seems to be an 
inadequate dose even for surface lesions, and 
would not produce material tissue changes in 
deeper structures. ) 

W. WarRNER WarTKINs, M.D. 


Influence of Roentgen Rays on the For- 
mation of Specific Agglutinin. Curt Hem- 
pel. Strahlentherapie, 1927, XXVI, 379. 

Small doses of roentgen rays do not in- 
fluence the agglutinin formation in rabbits; 
there is certainly no increase. Medium and 
large doses are destructive to the organs 
which produce the agglutinin. 


E. A. Poute, M.D. 


Multiple Cartilaginous Exostoses—Dia- 
physeal Aclasis. Philip Lewin. Surg., 
Gynec. and Obst., July, 1927, XLV, 48. 

In this article the essayist reports 6 cases of 
multiple cartilaginous exostoses and calls at- 
tention to the similarity between this condi- 
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tion and chondrogenesis imperfecta or achon- 
droplasia. Nearly 600 cases are reported. In 
the author’s cases the condition was noted as 
early as five months of age. It occurs most 
frequently in males, the ratio being 3 to 1. 
Virchow believes these exostoses to be due to 
splintering off of minute particles of the grow- 
ing cartilage in intra- or extra-uterine life. 
“Hereditary deforming chondrodysplasia or 
multiple cartilaginous exostoses, to which con- 
dition Keith has given the name of ‘diaphyseal 
aclasis’ or failure of the diaphysis to shape it- 
self normally, is manifested by multiple pain- 
less exostoses occurring chiefly at the epiphys- 
eal ends of the long bones, especially in the 
region of the knee joint. They may be found 
at birth but more commonly during young 
childhood. Occasionally they disappear spon- 
taneously. They are benign and only infre- 
quently require treatment. The 
writer believes that multiple cartilaginous ex- 
ostoses and achondroplasia have many points 
in common and possibly a related etiology.” 
Le Roy Sante, M.D. 


surgical 


Light Therapy: Its Indications and 
Method of Application in Otolaryngology. 
Maurice Weisblum. Laryngoscope, Novem- 
ber, 1927, XX XVII, 823. 


The value of the infra-red ray as a thera- 
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peutic agent has only in recent years been ree- 
ognized. This ray occurs at the near end of 
the spectrum and has a wave length of more 
than 7,700 Angstrom units. It penetrates the 
tissues to a depth of 10 inches, and, when 
absorbed, heat is generated. The strength 
of the rays is directly proportional to the heat 
and size of the electrodes and inversely as the 
square of the distance. 

The use of this ray is indicated in various 
conditions, such as trifacial neuralgia, to re- 
lieve congestion in otitis media, furuncles of 
the eye and nose. 

The penetration depth of the ultra-violet 
These 
rays are actinic in character and _ produce 
chemical changes in all matter upon which 
It is believed that this radiant 


ray is one-thirty-second of an inch. 


they impinge. 


energy is absorbed by the blood, that the en- 


docrine glands are stimulated thereby, and 
that the calcium and phosphorus content of 
the blood is raised. 

The fact that the ultra-violet rays destroy 
tubercle bacilli very rapidly makes them an 
important adjunct in the treatment of tubercu- 
losis, ulcers of the tongue, pharynx, and 
larynx. Their use is also indicated in chronic 
rhinitis, but contra-indicated where malignancy 
is present. 


B. C. Cusuway, M.D. 





FOR SALE—One Wappler 19 inch radiographic and 
deep therapy machine, complete two transformers, 
and remote control. A-1 condition. Erected any- 
where within 500 miles of Philadelphia free of 
charge. $1,000.00. Address A-35, care RADIOLOGY. 


YOUNG LADY having X-ray technic and Therapy 
training, also Physiotherapy, desires position in 
doctor’s office or hospital. Address M. L. 
Kruschke, Donaldson Arms, Apt. D-25, Evans- 
ville, Indiana. 








